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Cost of the Glass Product 


A Practical Method for Determining and Recording It 


By G. Wesley Evans* 


HAP, ARNON =H PIERS LE AT ENR PINE TANS IEE AP IY aioe ill 


Glass industry executives know whether or not they are 
making a profit and know a great deal about their costs. But 
not all, manufacturing a variety of glass wares, can put a 
finger on an article and say: “It costs us a certain number 
of cents to make that.” Ascertaining the exact cost of a 
specific job, one of a big line, is no small problem. The 
glass industries have undoubtedly been children of fortune, 
and it has been easy to be completely satisfied as long as the 
figures at the bottom of the monthly statement indicate a 
good or reasonable profit. However, the question—‘‘On just 
what are we making money ?”—becomes more and more in- 
sistent. A knowledge of the details of the cost of producing 
any article is a good start toward reducing the cost. 

Before assailing this proposition a warning is in order. 
No easy and simple formula or solution is to be offered. We 
can only hope to outline the method of attack. Further- 
more, costs are far from stable. In fact they are much less 
stable than prices, and costs determined under certain con- 
ditions cannot be depended upon under changed conditions. 
Fixed and variable items must be considered. The percent- 
age of plant capacity operated has a very great effect upon 
cost of articles being made, and this is a very frequent up- 
setter in the glass industry, because of the necessity of fre- 
quent tank repairs. However, after some experience, one 
can determine the ratio that exists between the per cent of 
operations curtailed and the corresponding per cent of in- 
crease in cost of articles then being made. So it is with most 
of these changing circumstances and conditions that keep 
affecting costs. 

We shall assume a continuous tank and machine plant 
and tackle the problem from the position of the plant execu- 
tive. We shall first set down our data, our headings and 
Then we will take up the methods of finding amounts 
to set opposite these items, analyze the components and 
explain the reasons for our arbitrary rulings on certain 


questions that arise. 


items. 


* Grafton, W. Va. 


Data 


z 


Machine made on.. 


Job Number 


Description .. Kun from 


Package 


Weight: Each 
Average Run Packed: 
Shift 


Dozen 
Gross 
Pounds 
Tons 


Factory Cost 
Maierial (Glass delivered to mach'ne) 
Mixed batch (including cullet) per ton 
filled in 
Batch plant and 
ton filled in 
Power: 
Unloading, mixing, conveying per ton 
filled in 


furnace labor per 


Add....% for shrinkage in melt 
Melting fuel cost this job (.... 
per week), per ton pulled 
Other fuel, Rev. pot, flow device or 
ton pulled 


Direct LaBor AND EXPENSE 
Productive Labor, this job $.... 
....tons pulled = Per T. 
Factory power $.... + .... prod, units work- 

ing ~ tons pulled, this job 
Lehr and oven fuel, this unit per ton pulled ... 


per week — 


Add ....% in $ minus value per ton of cullet for selec- 
tion and machine loss 


Prime cost per ton = 


One ton = .... gross .*. Prime cost per gross 
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INDIRECT Brought forward 
Cost of Castings Good for Cost per 
& Work per set No. Gross Gross 
Equipment 
ES 6 nate cee Mewes er . ae 


RS ire’ s mais 
ED a cicwce 
ey ee 





Repair labor, _ this 
job per week... 
Polishing labor, this 
job per week... 
Power, Ye this job 
SS re 


PACKAGE 
Materials and freight, per package..... ae 
Ot ORE 5 cocks cpbecansesss< 
Liners, partitions, paper, per package... 
Labor: Unloading and handling, per 
I own cn cn napRoea ke he enwksee 
Making up, per package ............ 
Delivering to packing room, per 
NR on xadeteweb eben eenken bobs 
Power: = per cent this job uses of total 
box factory operation — No, pkgs. 
EOE he dinc nade e ces seceadens ahead 


One empty package in packing room........... 


Labor, selecting, packing, etc. this job per 
ee Ere rrr 
Labor, shipping, $.... to load car of .... pkgs. 
SE, ccscdsnctcvawsoncet ane eer enee 
Storing $.... to store 3 shifts or .... 
eS | eee se eecceceece 
Power: = per cent this uses of total ware- 
house conveyors — No. pkgs. = per 
nce dcassedeueenbacaukss ee patearen 


Package, packing and handling, per package... 


Package, packing and handling, per gross ........... 


MANUFACTURING [EXPENSE 
Weekly 
Per Pro- 
Total Cost duction Unit 


Item Per Week Cost = Ver Gross 


; . . 
Superintendence ......... a ee ee 


Factory Office lorce 
Repair & Yard Labor 
Pree ee ee 
WEN Wee vcncees 
Chemist & Laboratory ... 
errr 
Storekeeper .......ecces. 
Truck Driver & Truck 
Nurse & Welfare Work.. 
REE, oho panediewess 
peer err ee 
Maintenance & Repair 
Prete ete 
Interest & Depreciation 
UR ec a dees oes 
Taxes & Insurance ...... 
NS des wid 68600 snes 
Ee a pee 
Factory Supplies ....... 
Cee SAO nc aace cea 
Factory Office Supplies. . 
NS ae ko aks apie ah 





Total factory cost per gross ......... ienes 


tee 


Under Factory Cost (the word “Factory” as used here- 
in refers to the departments having a direct part in the con- 
verting of batch into the glass product, ready to pack— 
sometimes called “The Productive Departments”), and 
Material we first set down “mixed batch (including cul- 
let) filled in.” Now if sand comprises 62% of our “mixed 
hatch filled in” and we know the cost of sand per ton plus 
freight, we can take 62% of that cost and know the cost of 
the sand in a ton of our mixed batch. So with the other 
materials. We will simply take the market price of cullet 
(if using our own) plus the cost of handling it. Then: 


Cost per T. Percenteachis Contributing 


including (by wt.) of cost of 

Material freight mixed batch each 
REESE as weve 62% re 
NE oict gus + edcbeae <Raptabes . ol ated...» Soom sete, 
RON Hag Uo gente gt Mies ege ! Ve eategas 2  pupetenees 
US 3 sr cnn. ces ae) ch hee lo heme se ee 

100% 

Mixed batch per ton filled in .................. ee 


It is assumed that weight records are taken of mixes, cul- 
let and fills. Any difference between market price and our 
own actual cost of cullet will be taken account of later. 

The next item requires but little explanation. The total 
amount for batch plant and furnace labor, including unload- 
ing, mixing, filling in, etc., for the period, is divided by the 
number of tons filled in. 

We now deal with power for the first time. Distributing 
the cost of power is simple if each department and each 
unit thereof has a meter. This is seldom the case. Suppos- 
ing we have a power house and determine that it distributes 
power thus: 

Batch Plant and Furnaces 
SIN OR 2c ou Sue dh ewnstacnonees 10 
Factory Machines 
Factory Lehrs 
Mold Shop 
Box Factory 
Warehouses 
Lights 


Then 8% of total power house expense (which should be 
computed on bi-weekly cost sheets, as for all departmei:‘s) 
for the period taken divided by the number of tons filled in 
gives the amount we use here. If we pump our own water, 
it is well and easier to let power house costs include pump 
house costs. The bi-weekly, or weekly, cost sheets men- 
tioned can be gotten up very easily if proper store room rec- 
ords are kept. All that is necessary is the summing up of 
total operating expenses under the headings of “supplies,” 
“fuel,” “power,” and “labor.” Care should be exercised 
to include only operating expenses, »s maintenance and re- 
pair are taken care of by a reserve. 


About 15% is commonly accepted as shrinkage in melt, 
although the actual percentage may be easily obtained. This 
percentage is to be taken of total cost to this point. 

The next item “Melting Fuel cost, this job (————-% of 
———pounds per week), per ton pulled” is not as for- 
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midable as it looks. Knowing the weights and speeds of all 
jobs working on the tank, we can get the total “pull” in 
pounds or tons for the period this particular job worked. In 
the same manner we get the weight of this job for the period 
and then the per cent it is of the total pull. To get our 
amount, take this percentage of the total melting fuel cost 
for the period. If our fuel is natural gas or oil, we can figure 
from meter readings. If producer gas, we can use the gas 
producer plant’s cost sheets. 

Natural gas will, no doubt, be used at the flow spout or 


revolving pot, or whatever we 


The 
Labor Charges for unloading and handling and for deliver- 


age” are determined from invoices and freight bills. 


ing to packing room will have to be computed from time dis- 
tribution cards. ‘Making up” may be so computed or, if 
on a piece work basis, the rate can be taken. The charge 
for power in the box factory is arrived at by the same 
The total of 


these items comprises the cost of one empty package in the 


methods as used in the factory and mold shop. 


packing room ready to fill. 
The cost of packing room labor working on this job per 
turn, day or week divided by the 








have, and the cost of fuel there will —_ number of packages per turn, day 
be computed from the meter read- or week, respectively, ‘gives the 
ings. - amount of the next item to set 

For “Productive Labor,” the A knowledge of the down. Likewise, the cost of labor 
payroll distribution sheets should details of the cost of to take out to, and load a car 
show the items and total of pro- } ‘ divided by the number of pack- 
ductive labor on each job worked. producing any article ages in a car, equals “Loading 


This covers of machine 
operators, ware handlers, and all 
factory labor. The total on this 
job divided by its total weight in 
tons gives the amount. 

If the factory uses 26% of the 
power as estimated above, we will 
take 26% of the total power cost 
for the period as we did the 8% 
for Batch Plant and Furnaces. 
We then divide this amount by the 
number of production units, if they are all the same type of 
If not, we will assign each machine its proper 
“power per cent” on the basis of power used to run it (all 
in operation totaling 100%). 
cent” (for the machine on which this job worked) of the cost 


wages 


machine. 
Now take the “power per 


That gives the 
Divide by 
This charge should in- 
clude power to run the lehr, if it is power driven. 


of total power used in the factory proper. 
cost of power used here in making this job. 
number of tons to get cost per ton. 
Our 
reason for basing this “power charge” and other charges 
(farther down the line) on production units as explained is 
that it seems by far the fairest and simplest basis. 

Cullet having been weighed, its percentage of tons pulled 
on all machines is easily determined. Take this percentage 
of the total cost thus far, less the amount per ton we charged 
ourselves for cullet (or market price) at the filling in end of 
tank. 
here. 

The total cost we now have may be called “Prime cost per 
ton” and should be turned into “Prime cost per gross.” 


The difference gives the amount to add in to our cost 


Our Mold Shop and Equipment charges are figured in by 
keeping data on the cost of (for example) mold castings plus 
machine work on them (labor and power), and dividing the 
total of these by the life, in gross, of a set. The total Re- 
pair Labor on equipment for the period worked will be 
divided by the number of gross made, to get its amount per 
gross. The same is true of labor for polishing. Power used 
in the shop to keep this job up should be determined and 
charged on a percentage basis, just as the power item was 
determined in the factory. 

The amounts of each of the first three items under “Pack- 


is a good start toward 
reducing its cost.” 
Knowing costs, we can 
sail a straighter, safer 
course to profits. 


If stored, time 
cards will show the labor required 


cost per package.” 


to handle a day’s (three shifts or 
24 hours) production of this job, 
and we can then easily find this 
Taking the per 

power which 
was used for this job, dividing it 
by the number of packages of this 
job handled in the period taken 
gives the amount of charge for 
The sum of all these items below Package” 
should then be turned into “Package, Packing and Handling 
Cost per gross.” 





cost per package. 


cent of warehouse 


vorrnourntennninttt 


ne ee 


power item. 


The amounts of the items under “Manufacturing Ex- 
penses” chargeable to this job are to be found by dividing 
the total of each item for a week, or the period the job is 
worked, by the number of machines, if all are the same type. 
If they are not all the same type, that is if some are more 
modern or capable of greater production, are better money 
makers, each should be assigned a “production percentage” 
on the basis of their capabilities, the sum of all in operation 
being 100%. Then take the production percentage assigned 
the machine which worked this job, of the total of each item, 
to get the “weekly per production unit cost’ which is re- 
duced to the cost per gross for that item by dividing by the 
number of gross packed. If “Office Force,’ for instance. 
totaled $500.00 per week and we had ten uniform machine: 
the “weekly per production unit cost’ would be $50.00. Had 
we packed 500 gross, the “Office Force Cost” per gross would 
be $.10. Or if our machines were not alike and we had 
decided that the one on which this job worked was respon- 
sible for 15%, our “weekly per production unit cost” for 
office force on the job would be 15% of $500.00 or $75.00, 
and per gross $.15. 

“Superintendence” total should be the sum of the fac- 
tory superintendent’s salary and that of each of his depart- 
ment superintendents or foremen. ‘Office Force” will cover 
the salaries of the paymaster, all clerks, bookkeepers, 
stenographers, etc. And so on down the line until we reach 
“Maintenance and Repair Reserve.” 

The amounts to be set aside for “Maintenance and Re- 








. 
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pair” and for “Interest and Depreciation” are arrived at by 


different methods depending on the policies of the Company 


in such matters and are up to the company administration. 


“Taxes and Insurance” may be 


time it works for an appreciable period of time, keep a 
record of results and note ‘‘whither we are drifting.” Should 
such records be kept of all jobs for some time, a card index 





taken from last year’s records with 


any additions that will be made. : 
“ Job No. 


The cost of light may be a per- 
centage of total power house costs. 
We figured in pump house costs 
with power house costs, but there 
may be water rent or expenses to Dates 
pay Heat 
costs are easily figured from the 


for drinking water. 
Material 

Filled in 

At Machine 


amount of fuel used for that pur- 
pose, a record of which should be 
kept. 


four items. 


The same is true of the last 
Cullet loss 
We have now arrived at the total 
To this 
may be added the proper portions 


Prime Ton cost 
factory cost per gross. : 
4 Prime Gross cost 





of Administrative Expense, Sales 


NS TOT Loy Alacra ee Yo Operation 
TION so 5 bcc Gd neck ce Kavescae é PUGMOOE ii ocd sess sos. 
ak ehh WO i vcncesc:cresvese! Pastore Com Per: Gross 


Direct Labor & Expense 


Indirect 


ee Equipment per gross eae 


Package each 
Packing & Handling 


re | Per. 
eeccee { Gri . 


Manufacturing 


ae expense per gross See 








Expense, etc. It has been our pur- 
pose only to roll the article, gathering its costs like a snow- 
ball (if one may compare a hot glass article to a snowball) 
through the factory. 

It is well worth while to thus figure the cost of a job every 


would serve very well, each card being a form something 
like the example given above. 

These facts at hand show increases or decreases and at 
what points. 


Storage and Handling of Fuel Oil in Industrial Plants’ 


Contributed for Presentation at the Annual Meeting of the American Society of Mechanical Engineers 


New York, December | to 4, 1924 
By C. G. Sheffield* and H. H. Fleming’ 


The equipment for storing and handling fuel oil forms an 
important part of the oil-burning installation, and a little 
time and thought devoted to the proper design and operation 
of such equipment is well repaid. For only in this way 
will continuity of operation be assured at the least expense 
for fuel oil and handling charges. The plant which is 
equipped to handle and store any grade of fuel oil in ade- 
quate quantities is in a position to take advantage of the 
fuel market and need not worry about temporary shortages 
of special grades of oil. The material in this paper is not 
novel, the object being merely to set forth what is, in the 
authors’ opinion, good practice. The discussion is limited 
to industrial plants. 

Storage tanks may be made of various materials and in 
various shapes, but the most common, and in general the 
most satisfactory, are the steel cylindrical tanks, usually 
vertical except for small sizes, gnd with conical or dome 
roofs. Concrete tankage may be used for heavy oils, but is 
more expensive and requires very careful construction to 
avoid cracking. Underground storage has the advantage 

‘Fuel Oil Dept., Standard Oil Co. of New Jersey. 

*Ref. Engr., Standard Oil Co. of New Jersey. Mem. A.S.M.E. 


“Mechanical Engineering, December, 1924. The original pa 
specifications adopted by a large oil company as to weights o 
types of riveting fer refinery tanks from 10 to 120 feet diameter. 


r includes 
plates and 


of low fire hazard, but otherwise has little to recommend it. 
A steel tank should never be placed underground where 
there is any danger of the water table being above the bot- 
tom of the tank, as water rising about an empty tank will 
either collapse it or raise it. Furthermore leakage is not 
readily detected, cleaning is difficult, and water and sedi- 
ment are not easily drawn from the tank. 

The storage and handling equipment will depend some- 
what on the nature of the fuel oil used. The oil in most 
general use for steam-raising purpose in the Atlantic Coast 
states is that known as Government “C” grade, which has 
a maximum viscosity of 300 sec. Furol at 122° F. Storage 
tanks for this type of oil must be provided with heating 
coils so that pumping can be done at about 100° F. In 
the Middle West, residual fuels of a lighter gravity and 
lower viscosity are widely used. While these flow freely at 
lower temperature than the “C” oil, some of them contain 
paraffin wax, which may make trouble by congealing in the 
lines. 


“Distillate fuel” and “gas oil” are overhead products 
from petroleum distilling and are used primarily for spe- 
cial industrial furnaces requiring an oil lighter than boiler- 
Installations should be designed to handle the 
heavier fuel whatever possible, as it can always be obtained 


fuel oil. 
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at a more favorable price than the light oils, which are in 
demand for other purposes besides fuel. 
Storage Capacity Required 

The amount of storage to be provided depends primarily 
on the maximum rate of consumption and the source of 
supply. A plant should have sufficient storage capacity so 
that during the period of greatest consumpticn the tanks 
will not be emptied between deliveries, allowing for the 
maximum delay that may be encountered in obtaining fuel. 
Tank cats are made in various sizes, 
those in the fuel service ranging from 
6,000 to 12,600 gallons. 


ing the capacity of tanks a consumer 


In consider- 


should not depend upon always being 
able to get the smaller-sized cars, nor 
should he install a tank which will 
hold only slightly more than a tank 
car, depending on a car to arrive in tion 
the yard just at the time the level in F 
It is 
always preferable to have the storage 


his tank has reached bottom. 


divided into two tanks, so that repairs 
or cleaning ¢an be done on one while 
the other is in service. This also per- 
mits accurate gaging, as with only one 
tank it is necessary to fill at the same 
time that oil is being withdrawn to 
Also in case of fire the 
oil from the burning tank can usually 


the burners. 


be pumped to the second. 

The cost of steel tankage will vary from $.50 to $1.00 
or more per barrel, depending upon the size and location of 
the tanks. The lower price applies to 115-ft-diameter units 
favorably located. 

Location and Foundation 

The location of tankage is governed almost entirely by 
local conditions at the plant, including the regulations of 
underwriters, city ordinances, fire-department rulings, etc. 
In general, tanks will be placed so that lines both from the 
source of supply and to the burners will be as short as pos- 
sible, as long lines, in addition to being costly, must be kept 
warm when handling heavy oil in cold weather. Plants lo- 
cated along a river must place their storage above high 
water to prevent it from floating away, as an empty steel 
tank will float in a few inches of water and it is not al- 
The 
location must be so chosen that there is space around the 
tanks for dikes. These may be of earth, masonry, or con- 
crete, and should hold at least as much as the tank. 

If possible, a location should be selected where founda- 
ticn work will not be difficult. Many tanks are placed on 
the ground without foundations of any kind. However, this 


ways possible to fill it with water in time of floods. 


should be done only where soil conditions are very good or 
the tanks are quite low, for a solid foundation is the first 
requisite in keeping tankage tight. Any settling of the shell 
is very liable to strain the seams enough to cause leakage. 
Preparation of the location should be all filling or all cut- 
ting, as a tank resting partly on filled ground and partly 


HE authors discuss the 
storing and handling 
of fuel oil. 
authoritatively with such 
practical problems as loca- 
foundations, 
struction of the steel tanks 
themselves, handling, and 
heating. In view of the in- 
creasing use of oil as a fuel 
in industrial plants, the 
paper is timely and of in- 
terest to many engineers 
and manufacturers. 


on a cut will settle unevenly. Where such a location is un- 
avoidable, the filled portion of the grade should be left 
higher than the cut to allow for settling when the tank is 
filled. 

On good bearing soil no concrete need be used. Excava- 
tion should be carried to a firm, hard bearing, the top soil 
and other loose material being replaced by some good filling 
material, the top 8 to 12 inches being clay or loam or a 
mixture of sand and clay. <A tank bottom placed directly 
The tank 
should be of greater diameter than the 


on cinders will corrode very rapidly. grade 


tank, and provision made against its 
being washed away by rain. 

When tanks are erected on piling 
the usual practice is to build a load- 
They deal bearing concrete slab over the piles 
with a concrete ring at the outer edge. 


Reinforced concrete slabs are also 

used where the soil conditions are 
con- : , 

uneven with soft spots. Concrete 


slabs should always be covered with 
a cushion of sand or sand and clay, 
otherwise rivets may be sheared off 
and the calking sprung. 


so as to compress with the weight of 
a full tank. 
Good judgment must be exercised 
in this apparently simple matter or trouble is likely to ensue. 


Construction of Steel Tankage 


For small tanks nothing less than 3/16 inch material 
should be used in shell and bottom or %-inch in the roof.’ 

The bottom sheets are mounted on horses two or three 
feet high. After these and the first course of the shell have 
been riveted and calked, water is pumped in to a depth of 
about six inches and any leaks made tight by calking. The 
bottom is painted with asphaltic or graphite paint and then 
let down on the foundation with considerable care to avoid 
strains that might open up the seams. All rivets of ™%4-inch 
and larger sizes should be driven hot, and the air pressure 
on the pneumatic riveters must be maintained at the pres- 
sure for which the tools are designed. All seams should be 
calked with a round-nosed tool and the tank subjected to a 
water or oil test before acceptance. A well-constructed steel 
tank, properly maintained, should last 25 to 40 years, de- 
pending on the nature of the service it is in. Some of the 
older refineries in the country have tanks that are still in 
service after nearly fifty years, but the material in most 
of these is iron of greater durability than the generality of 
tank steel manufactured today. . 


Connections 
Besides inlet and outlet connections, tanks are provided 
with flanges for water draw-off, steam fire lines, heating- 
coil inlet and outlet, roof vents, and foam lines—where 


that form of protection is used. Oil is usually taken from 


- 


Where a 
tank is to be erected on a deep fill 
over good ground, a concrete ring 
may be used for containing the fill. 
The fill should be properly crowned 








228 


THE GLASS INDUSTRY 





VoL. 5, No. 12 





the tank through a “swing suction,” i.e., the line after pass- 
ing through the tank shell is connected inside the tank by 
means of a two-elbow swing to a length of pipe the open 
end of which can be raised or lowered by means of a 
cable passing through the roof of the tank. This allows 
oil to be drawn from any level desired in case of stratifi- 
cation. The swing suction is also valuable in case con- 
nections outside the tank are ruptured or valves become 
jammed, as the pipe may be raised until it is above the 
liquid level, thus preventing flow from the tank. 

Steam lines for smothering are brought through the top 
ring and should have a gooseneck higher than the roof angle 
so that oil cannot flow into the steam pipes when the tank is 
completely filled. The lowest part of the branch before en- 
tering the main is fitted with a valve for draining con- 
densate. 

To allow for the expansion and contraction of the oil 
and the escape of vapors, a vent is provided in all tank 
roofs. It might be well to mention that the coefficient of 
expansion for fuel oil is about 0.00036, and if a tank is 
filled to too near its capacity with cold oil, it will spill over 
when the oil warms up. The vents must be of sufficient 
capacity to allow the outlet or intake of air at the maximum 
rate of pumping to or from the tank, with additional allow- 
ance for sudden change in temperature of the air space 
above the oil such as is caused by a shower on a hot day. 
The size of vent should also be checked against the amount 
of steam which could be put into the tank with the steam 
lines provided opened full. Valves or other means of ob- 
structing vents are dangerous, as it takes only a very small 
pressure or vacuum to damage light tank roofs. 

To prevent any fire outside the tank from flashing back 
through the vents the latter are protected with screens not 
coarser than 40 meshes to the inch. The diameter of this 
screen is increased so that the area of the actual openings 
is about 25 per cent greater than the area of the vent pipe. 
Regardless of what material is used, screens tend to corrode 
quite rapidly and clog, so that they should be frequently in- 
spected and replaced. 

All lines running through the shell of the tank should 
have valves close to the tank to avoid the danger of a break 
between the tank and valve. Pumps delivering to or from 
oil tanks should be valved on both suction and discharge 
side, and pumps which deliver to tanks should be pro- 
vided with a check valve to prevent flow from the tank back 
into the pump. When long lines run above ground and are 
left filled with oil, the heat from the sun is often enough 
to cause expansion of the oil. If the valves at both ends 
of the line are closed, oil will be forced through the joints, 
either at the collars or valves, until pressure is released. 


Heating 
Heating heavy oils to a temperature at which they will 
flow freely is done by steam coils in the bottom of the tank. 
For small tanks a flat coil over the entire bottom is used. 
For larger tanks where the cost of heating the whole tank 
would be great, a coil around the suction pipe only will 
generally be sufficient. In the latter case a box-type coil is 


most satisfactory. Either live or exhaust steam may be used. 
The flat-type coil should be supported a little above the 
tank bottom on a wooden framework so arranged that the 
piping will drain toward the outlet. Small fuel tanks are 
often insulated either by a hollow-tile jacket or some com- 


mercial insulating material. 


Handling 

Well-designed equipment for unloading tank cars will 
save considerable time and expense. Cars for heavy fuel are 
equipped with steam coils for reducing the viscosity of the 
oil in cold weather, and if the tanks are located quite close to, 
and below, the siding it is possible to unload by gravity. A 
10-inch line should be used for gravity flow and sharp bends 
must be avoided. This will permit a tank car to be un- 
loaded in about thirty minutes. In providing flexible con- 
nections it should be remembered that if a 3-inch or 4-inch 
hose is used it will require several hours to unload a car. In 
most plants it is necessary to pump from the tank cars, or 
barges in case of water delivery, to the storage tanks. Since 
a steam line is run to the unloading point for the heating 
coils, a small duplex steam pump makes a simple and re- 
liable installation and the exhaust is often used for heating 
the oil. 

Tank cars are discharged through a 4-inch bottom outlet 
looking downward near the center of the car. The discharge 
valve is located inside the car and is operated from the dome. 
When unloading is completed all lines should be drained 
or blown clear. Heavy oil should never be left in a line after 
unloading, as in cold weather it will be found very difficult 
to start it moving again. 

All fuel oil contains a small amount of sediment, and 
while it is only a fraction of one per cent of the oil delivered, 
it tends to settle out in the storage tanks, especially where 
they are heated, and deposit on the bottom. Moisture also 
gets into the tank through bad roofs, leaking steam coils, and 
the sweating of the underside of the roof. The water should 
be kept drawn off through a valve provided for that purpose, 
and the bottom sediment should not be allowed to accumulate 
to a point where it clogs the suction line. With some types 
of burners it is possible to take a small amount of the bot- 
tom sediment from time to time mixed with the fuel. For 
this purpose tanks should be provided with high and low 
suctions, or preferably a swing suction. 

In cleaning tanks great care is taken to see that the tank 
contains no injurious vapors before sending men into it. 
After emptying, the manholes are opened up and the tank is 
steamed until no traces of oil vapors remain. Failure to 
observe this precaution is liable to cost the lives of the men 
entering the tank. 

The question of protecting fuel tanks from fire has not 
been discussed in this paper as it is the authors’ understand- 
ing that it is covered by another paper to be given at this 
meeting. Before plans for an installation have progressed 
very far the layout should be discussed with the underwriters 
or local authorities having jurisdiction, for although the fire 
hazard with 150-deg. flash point fuel oil is slight, there are 
certain requirements to be met, differing with the locality. 
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Colored Glasses in Hollow Glass Works’ 


Carl Duvivier? 


Regarding colored glasses, we will only treat of glasses in 
current use in hollow glass works. The number of colors 
is much greater in crystal glass work, where fashion and 
fancy are given free play in pieces at always high prices 
and for which we are not concerned in making tests that 
would be too expensive for hollow glassware that is sold 
cheaply. Colored glasses are always more expensive to make 
than white glass; but it is indeed rarely that the purchaser 
consents to an increase in ihe prices of manufactured pieces. 
The result is that economy must be sought and only simple 
colors must be made; crystal glassware is the art, hollow 
glassware is the industry. 


Blue Glass 


A. CopaLt Biue Grass. Cobalt gives a beautiful blue 
color to glass directly proportional to the quantity of cobalt 
oxide used. ‘Therefore, one can obtain all the shades from 
very pale blue with great thickness to blue so dark that it 
seems black even with a thickness of a tenth of a millimeter. 

The blue seems to be a pure tint, but really it tends toward 
violet. In order to obtain a neutral shade it is necessary to 
add to the composition a small quantity of iron oxide, which, 
as we have seen in connection with manganese, gives a 
yellowish shade complementary to the violet. 

Cobalt oxide is expensive, but it has great coloring power. 
A good ratio for thin articles is 1/750 cobalt oxide which is 
simply added to the ordinary glass composition, removing 
the manganese from it of course; if desired, a little iron 
oxide can be added as we observed above. 

It should be noted that, for blue glass, as likewise for all 
colored glasses, the medium should be very oxidizing. It is 
good therefore to force (increase) the proportion of sodium 
nitrate a little. 

B. Biue Giass WitH Copper. Copper in an oxidizing 
medium gives the glass a blue color tending toward green. 
The proportion of 1/500 without the addition of other 
material to the composition of the white glass, gives a clear 
greenish blue, called “moonlight”? (Clair de lune), with a 
very pretty effect. It is sufficient to add the oxide to an 
ordinary glass composition and to increase the sodium nitrate 
a little to obtain a very certain and very regular effect. 

If the proportion is increased, the color produced is 
proportional; 1/100 of the weight of the composition gives 
a beautiful turquoise blue. This color cannot be confused 
with the color given by cobalt because it tends towards green 
while the cobalt color tends towards red. 

Copper oxide likewise gives a red in a reducing medium. 
The copper red, which in mass is opaque, and transparent 
only when very thin, is hardly ever used in hollow glass ware. 


Green Glass 
Practically speaking, no single oxide gives green; but as 
we know, ferric oxide in an oxidizing medium gives a 


*Le Verre, Vol. 4, No. 9, pp. 197-199. Translated for THe Grass In- 
DUSTRY. 
+Engineer, formerly Director of the Boussu Glass Works. 


greenish yellow, and cupric oxide gives a greenish blue; the 
mixture of the two consequently will give a pure green, and, 
according to the proportional quantities of the two oxides, the 
shade can be varied from “grass green” to “peacock blue,” 
that is to say it can be varied in any desired degree from 
yellowish green to bluish green. 

There is a third substance that also imparts a green color 
to glass. It is chromium oxide. When this substance is 
used the color is a hardly pleasing yellowish green; further, 
chromium oxide is hard to vitrify in the quantities that would 
be necessary to obtain a sufficiently dark glass. The diffi- 
culty is avoided by using a small quantity at the same time 
with iron oxide and copper oxide. It is useful in the sense 
that it gives a brilliancy to the glass which the two preceding 
oxides are not capable of producing. 

It is used as sodium or potassium dichromate; but one 
must watch, more than for other colored glasses, when 
chromium enters the composition of green glass, that thie 
medium be very oxidizing. If this precaution is neglected 
the color tends toward a very ugly greenish black, and 
besides, the chromium oxide vitrifies badly. This defect 
is manifested by black points in the glass. 

Violet Glass 

It is manganese that gives glass the purplish-violet color, 
but only in an oxidizing medium, because the colors given 
by manganous salts are very weak. Consequently the least 
trace of organic matter lowers the color several shades, and 
it is difficult, in ordinary manufacture, to always obtain the 
same shade. 

The intensity of the color likewise depends on the furnace 
temperature; it decreases on annealing the pieces and the 
glass cannot be kept in the pot for a long time without losing 
its color. 

However, with a little experience, one can get all the 
shades from rose to deep violet; but with lead glass (for 
crystal cullet) the glass always has a dark, little pleasing 
foundation. 

Manganese dioxide is used in the quantity of about 1/25 
for purple and 1/50 for rose. It is necessary to increase the 
quantity of sodium nitrate in the composition. 

Yellow Glass 

As a matter of fact, no single metallic oxide gives glass 
a pretty yellow color, but we can reach the desired result by 
mixture of iron oxide and manganese. 


aS 
~ 


The result, in effect, as we said above, is that iron gives 
greenish yellow color to glass in an oxidizing medium, 
the yellower the more the medium is oxidizing. We get this 
result by a large amount of sodium nitrate and manganese 
dioxide; but it is much easier and much cheaper to make 
use of carbon or even sulphur. 


= 


ra 


Carbon is used as a fine powder, pulverized coke, sugar, 
or even wood sawdust. Of these substances, I prefer wood 








SS 


230 THE GLASS 





INDUSTRY VoL. 5, No. 12 





sawdust, which is the purest in foreign substances, while 
coke always contains ash rich in iron and alumina which are 
of such a nature to give “twisted” glass. Muscovado sugar 
is more expensive and does not seem to give an advantage 
sufficient to recommend its use. 

The trouble in introducing organic substances in the 
composition of the glass, is that purifying becomes hard, and 
also the large amount of carbon monoxide produced. The 
yellow coloration, in short, is only produced by very finely 
divided carbon distributed through the mass, which even 
fused, is never homogeneous but always “working.” The 
result is that the finished pieces are almost never free from 
bubbles which would cause them to be rejected in a careful 
factory. 

It is evident that, since organic materials are to be made 
use of, that all oxidizing in the composition of the glass 
must be stopped under the penalty of seeing the product 
still more vesicular. It is unfortunate that this is not always 
done, for lack of the knowledge of the most elementary 
principles of chemistry. I actually have a “recipe” for 
making yellow glass that recommends the use of carbon at 
the same time as sulphur with the addition of potassium 
nitrate! We can get an idea of what such a mixture would 
produce in a glass pot, and the ignoramus who recommended 
such a mixture did not know that he unconsciously assembled 
the three substances comprising gunpowder! 

In any case, and to facilitate the giving off of the gases, 
the yellow glass composition should be softer and more fluid 
than other glasses. This is done by increasing the amount 
of soda in relation to the quantity of sand and lime. It 
must not be increased too much for the glass would become 
more hygroscopic and too fluid to permit easy working. 

On account of all the troubles of wood carbon and its 
substitutes, for my part, I have given them up and replaced 
them by sulphur or sulphides. 

Sulphur gives glass a pretty yellow color proportional 
to the quantity of sulphur introduced into the mix. By 
using flowers of sulphur, we obtain, according to the amount 
used, all the shades from lemon yellow to very deep reddish 
brown. Sodium sulphide gives the same result. 

As for yellow glass with carbon, it is necessary to work 
in the absence of all oxidizing material and to make the 
glass a little soft. 

The first potful of yellow glass with sulphur will foam 
and bubble a great deal; it will be necessary to adjust the 
covers of the pot and to only partially fill it; this trouble 
will disappear in the following potfuls when one will have 
yellow broken glass available that will be added to the 
composition. With a mix containing a sufficient quantity 
of broken glass the melt will be very calm and one will 
be able to easily get well refined glass which would be 
impossible to obtain with carbon or wood sawdust. 

It is also to be noted that the price of this glass is very 
low, which is of importance in hollow glassware where, as 
we have seen, the prices of colored articles are generally 
not higher than the corresponding articles in white glass. 

Let us also remind you that silver colors glass yellow; 
but the cost of this operation renders this process unusable 
in hollow glassware. 


Dichroic Glass 

Uranium added to the glass composition gives it a yellow 
color by transmission and green by reflection. It is prin- 
cipally the glass with a potash and lime base that gives 
the best results, although the crystal glass is only colored 
yellow by this operation. 

The effect is very pretty, especially on fancy pieces; 
unfortunately uranium compounds are expensive which 
restricts their use. Generally sodium uranate and more 
rarely uranium oxide are used. A relatively large quantity 
is required. 

The color can be varied by the introduction of a little 
potassium dichromate, and thus obtain olive green which 
however is hardly used except in crystal ware and plate. 

Red Glass 

Two metals are used for coloring glass red; these are 
gold and copper with a minimum of oxidation. 

A. Rep GLass WITH Copper. We have seen above, how, 
in an oxidizing medium, copper gives glass a blue shade 
tending toward green. If in some way we can keep the 
pot in a reducing atmosphere, the glass assumes a beautiful 
red color, opaque in masses, and transparent only when 
very thin. 

The result is that the color should be very dark and that 
the glass should be worked doubled, that is to say that the 
glassman after having gathered a small quantity of this 
red glass, lets his gathering cool a little, then puts it in 
white glass, of which he takes a much greater quantity. In 
subsequently blowing the piece there results an outer layer 
of white glass doubled inside with a thin laver of red glass, 
transparent on account of its thinness. 

Glass colored red by copper is little used in hollow glass- 
ware. It is used principally for the manufacture of ruby 
window glass which has a wide use in photography for 
lighting dark-rooms. The red color given by gold tends 
toward violet and transmits too many actinic rays, while 
the copper color tends towards yellow which is preferable. 

The copper red, as well as the gold red, forms a part 
of the category of glasses that Lecrenier calls “saturation 
colors” which is to say that the color produced is not pro- 
portional to the quantity of oxide added. No color shows as 
long as the proportion is too small; then, when the proper 
proportion is reached the color appears abruptly and with 
great intensity. 

We will not go further with copper red glass, for, as we 
observed above, it is little used in hollow glassware. Those 
to whom the question is of interest will find all the neces- 
sary details in “Glassworker’s Guide” by Bontemps which, 
although edited in 1868 is still the most remarkable work 
that has been written on the glass industry. 

B. Rep WirH Gop. I have personally had occasion to 
study this question thoroughly and I have acquired some 
experience not only by the fact of having made it often 
and by different methods, but because I have had failures 
that I have had to restore. Nothing is more instructive 
than a failure when we succeed in discovering the cause. 

Let us recall in a few words, the properties of this glass 
which is certainly the most interesting of all those used in 
hollow glassware. 
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Gold gives a pretty currant-red color to glasses with a lead 
or potash base. Glasses with a soda base are not colored 
and further, soda is very harmful to the development of the 
color. Thus, if in a crystal glass (silica, lead, potash) we 
add increasing quantities of soda, the color turns to red 
brown and only shows when the glass is very hot; it dis- 
appears when the glass reaches a temperature sufficiently low 
to be worked. 

In practice, it is a lead and potash base glass, crystal, to 
which gold is added to make ruby 


being indispensable, certainly facilitates the success of the 
operation. 

I have succeeded with a beautiful red glass by adding sim- 
ply gold chloride to the crystal cullet and adding some kilo- 
grams of potassium nitrate as oxidizer; but other times, with 
the same composition it has happened that I obtained only 
a colorless glass that did not turn red; the gold had evidently 
passed to the state of the colorless stable compound, which I 
was only successful in avoiding by the introduction of anti- 


mony into the composition. 





glass. The glass produced is color- = 
less in the pot; it can be gathered and 
cooled suddenly without showing any 
color; it remains perfectly colorless. 
But if itis reheated the ruby color 
shows with great intensity. 


glasses 


Air plays no part in the phenom- 
enon and the coloration is produced 
in a vacuum as well as in an indif- 
ferent gas. 


ties. 


It is agreed, at present, : 
that the color is produced by very | 
finely divided gold which is _pre- 
cipitated in the mass of the glass by 
reheating. 





The temperature of the furnace 
where the fusion takes place has an 
important bearing on the success of 
the operation; with the same com- 
position the three 
may arise. 


necessary 





following cases 


1. The glass is colorless when it is 
taken from the pot; by slow cooling 
in the annealing furnace it assumes its color. 





2. The glass is colorless when it is taken from the pot; 
on slow cooling it remains colorless but reddens at the first 
subsequent reheating. 

3. The glass does not turn red, no matter what may be the 
number of 1eheatings. 

Consequently the manufacture of gold glass is delicate and 
one is never absolutely certain of the result. 

Gold has considerable coloring power, and the glass thus 
colored is always used doubled, that is, ordinary lead glass 
is covered with a very thin layer of red glass. A good pro- 
portion for hollow glassware is 1/1500 which in a layer of a 
tenth of a millimeter thick, gives a sufficiently deep color. 

As regards the composition to be used, opinions are very 
divergent and innumerable “recipes” of serious authors have 
been published, but I like to think that they have not been 
tested for they are worth absolutely nothing. Empiricism 
reigns supreme in this field where science has not yet shed its 
light, and unfortunately, as I said in the beginning of this 
article, we have not yet reached the point of being able to 
formulate absolute rules that govern these phenomena on 
account of a lack of the exact knowledge of the nature of 
them. 

Two conditions, however, seem to me to be certain; the 
first is that the atmosphere in the pot should be oxidizing 
(although this is not the opinion of everyone); in the second 
place, the presence of antimony in the mixture, while not 


Summarizing what 
been said about colored 


—the greater part of them 
present no special difficul- 
Except for yellow 
glass and red glass the col- 
oring oxides can be mixed 
and give all the interme- 
diate shades. The glass- 
maker has a sufficiently rich 
palette and, like a painter 
who mixes his colors, he 
can produce the most 
varied shades; all that is 
is for him to 
have a little familiarity 
with and an exact idea of 
' the coloring power of the 
: different metallic oxides 


MM 


On the other hand it is preferable 
to introduce the gold into the com- 
position in the precipitated state (pur- 
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has 


certain. If antimony is added to it 
and an oxidizer, we have, with the 
ordinary crystal composition, every- 
thing that is necessary to produce red 
glass. 

The other substances that are some- 
times added, nickel oxide, tin oxide, 
ferrous oxide, manganese oxide, 
potassium chlorate, borax, arsenic, 
etc., are absolutely useless and serve | 
only to complicate the formula; at 
most, one might permit the intro- 
duction of a small quantity of iron 
oxide in the endeavor to obtain a color 
tending a little more towards yellow 
=: than towards violet. 





We also arrive 
sates | at this result more easily and at the 
“game time more expeditiously by add- 
ing a small quantity of uranium oxide to the composition. 

If we are not certain as regards the so curious properties 
of glass reddened by gold, at least we can state some hy- 
potheses. These are the ones that to me seem possible. 

We admit that it is metallic gold which, in a state of ex- 
treme division gives the crystal glass the red color. It is 
probable that the gold can form several compounds with the 
potash and silica, and that one of them is stable and color- 
less, which is verified by experience. 

In the most general case, when the glass is drawn from 
the pot colorless, since it is turned red by a subsequent heat- 
ing, could not we see there a physical phenomenon and of the 
type of supersaturation phenomena ? 

We might also see there simply the destruction of an un- 
stable chemical compound and the precipitation of the excess 
of gold that formed this combination; this hypothesis would 
explain the effect of antimony which, as we have seen, facili- 
tates the production of the color. It is possible that, saturat- 
ing a part of the potash or silica in the combination effected 
between the gold and these substances, it makes a stable and 
colorless combination harder, which is to say that it takes the 
place of a certain quantity of gold, of which a less propor- 
tion is required consequently. 


This is verified experi- 
mentally. 





The preliminary work of the U. S. Bureau of Standards on the 
investigation of the drying properties of clays has been completed 
and a report is now being prepared for publication. 
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On Devitrification Phenomena in Practice in Glass 


Factory Operation’ 
By Hugo Knoblauch 


(Continued from November Issue) 

The opportunity is offered here of making observations on 
further characteristics of devitrifications. Thus we differen- 
tiate between the tendency towards crystallization or the 
spontaneous ability to crystallize, and the rate of crystalli- 
zation. The tendency towards crystallization or the effort 
of the glass, from which crystallization nuclei can form, 
manifests itself at considerably lower degrees of temperaturé 
than the rate of crystallization which restricts the further 
growth of the crystal heaps. If therefore a glass has a 
great tendency to separate out crystal nuclei, it will separate 
out a great many of such nuclei on slow cooling which 
however, because the temperature has sunk too low, or on 
account of the too far advanced stiffness of the mass, could 
no longer unite for larger formations. Such a process is 
shown in Figs. 7, 8 and 9, which represent devitrified white 
glass. Fig. 7 shows an apparatus-glass from Thuringia and 
Fig. 9 a devitrified white glass in a tank from the Lausitz 





FIG. 7 


industrial region. In Fig. 8 the left sample gives a clue 
for explaining the matter. It treats of a white glass melted 
in pots which was caught as hearth glass (glass which has 
flowed onto the hearth) in a cold glass pocket. The sample 
therefore is formed by the flowing together of strands of 
glass. Within the glass pocket during the time of the run- 
ning down the glass strands experienced certain temperature 
fluctuations within the devitrification limit and _ there 
could form infinitely many crystal nuclei which led to 
rendering the mass turbid. It is pointed out intentionally 
that at the time no milk glass or opal glass was melted in 
the furnace and that it is a case here of a sample of ordinary 
white glass. The sample on the right in Fig. 8 shows white 
glass likewise melted in a pot and solidified in it. The 
surface of this sample turned forward shows the surface of 
the glass residue in which occurs the fact already mentioned 
above in the phenomena, that on the surface of the glass 
mass fine crystal segregations occur especially easily, which 
can become dense to a tangled felt-like crust because as it 
were a quantity of crystal nuclei in the form of flue dust 
particles seem to be implanted on the glass by which further 
crystallization is favored. 


*Sprechsaal, Vol. 57. May 23, 1924. Translated for Tue Grass Inpustry. 


In Fig. 10 are shown two pieces which represent certain 
devitrification stages in the preparation of glass. The 
larger piece is a fragment of a boiling flask of Bohemian 
apparatus glass, while the smaller is a fragment of an orna- 
mental glass which was clouded intentionally in order to 
attain a certain decorative effect. 





It is a case here of a slightly clouded opal glass, in which 
the various clouding has been introduced by heating the 
glass differently corresponding to the pattern. We first blow 
a glass ball from the slightly opalized glass mass and then 
while still very hot it is put in a sharply and deeply en- 
graved mold. In this manner the glass walls are blown out 
unequally corresponding to the engraving and also undergo 
a non-uniform cooling corresponding to the engraving. By 
this different temperature within the glass mass we also get 
the peculiar segregations or cloudiness. So at least on the 











FIG. 9 


basis of what is known about devitrification phenomena 
one could explain this process although there is also room 
for other assumptions. 

Thus the most frequent opinions were to the effect that 
the clouding, especially if fluorine compounds were present 
among the constituents of the mix also, could be caused by 
the fact that in the stage of the slow cooling, fluorine vapors 
escape from the mass, which in the effort to become free 
permeate the mass with an infinitely great number of verv 
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small bubbles. This opinion gains in plausibility if it is re- 
membered that fluorine glasses, i.e., on working, especially 
when they are still very hot, eject sour tasting gases, to which 
doubtless can be traced back the stirring up of fluorine 
glasses at great heats in which the glass completely loses its 
property of becoming turbid. In any case, however, glasses 
melted with calcium fluoride and feldspar or cryolite show a 
very strong tendency to devitrify, as a matter of fact much 
more than all other glass fluxes of commerce, for one must 
either work the opal glass very much hotter than ordinary 
glass or if opal glass is melted in individual pots in a 
furnace at the same time with other glasses, all the opal 
glass must be worked out first because it does not reach the 
steady lower working temperature without devitrifying. 

In the course of these observations the assumption was 
already touched upon that under the conditions most favor- 
able for the devitrification individual constituents of the 
If we wish to establish the fact 
that under the conditions described above the glass mass as 


glass can also separate out. 


such can go over completely into the crystal condition there 
are doubtless many arguments that individual constituents 
or, better said, materials produced from the mass under the 
conditions that prevail during devitrification phenomena 
can separate out. 

Figure 11 is one proof of this. This is a piece of rolled 
crude glass from whose photograph it can be seen that the 
side turned to the observer which rested on the rolling bench, 


is permeated with clouded spots. In this connection it must 








FIG. 10 


be remarked that the glass on rolling and pressing takes on 
a swollen hammered appearance on the surface. The latter 
is therefore uneven and the bright spots in the picture indi- 
cate the places where the bench showed slight elevations. 
After placing the sheet in the annealing furnace the glass 
mass with these elevations comes into contact with the hot 
bottom of the annealing furnace. The heat taken from the 
bricks of the annealing furnace floor may favor, in the places 
where the sheet is in direct contact with the bricks, the occur- 
rence of certain segregations, but naturally only when it is a 
glass that contains certain substances dissolved in it. With 
ordinary cast mirror glass whose composition corresponds to 
about that of the sheet glass in the first three figures, at most 
however, somewhat richer in lime and silicic acid, no segre- 
gations occur under the ordinary annealing temperatures. 
On the contrary it shows that with clouded cast glasses, 


corresponding to the spots in Fig. 11, fine, rough complexi- 
ties appeared in the mass, the latter being permeated as a 
result of crystallization, with infinitely many very fine lines 
throughout the crystal structure, so that the polish of the 
glasses at these parts seems somewhat weak. However, 
glasses that were colored black with carbon and sulphur 
showed brighter colors at exactly the same spots; here prob- 
ably under the influence of air from the hotter parts, oxi- 














dation took place the result of which reduced the black color- 
ing. Actually it is here not a case of a devitrification but of 
an interesting phenomenon which, on account of its great 
similarity to that might lead one astray. 

With sample 11 it is a mixture that was determined for 
opal glass. Through error, however, Glauber’s salt instead 
of cryolite was introduced. The glass therefore contained 
sand, soda, some red lead and Glauber’s salt instead of cryo- 
lite. After cooling, the rolled mass showed the spots seen 
in the picture only on the side next the rolling bench. ‘The 
glass which, on account of its excess soda content naturally 
could not be used, seems therefore to have separated out the 
Glauber’s salt dissolved in it. 


(To be continued) 





Evaluating the Different Qualities of Clays 


The elementary chemical analyses of all clays show the 


same constituents, but in widely varying proportions. ‘These 
differences have failed to account for variations in color 


(raw and burned), working properties, plasticity, absorption, 
adhesiveness, and refractoriness. 

The Bureau of Standards has undertaken the study of 
clay colloids, into which a part of all the ultimate elements 
of the clay body enter, by subjecting a standard, commercial, 
washed white paper and pottery clay, long known for rela- 
tive uniformity in its properties, to the action of leaching 
and dispersion with water and dilute reagents to which it 
may be subjected in its various uses. It has been separated 
into fractions of relatively greater and less concentration of 
absorbed basic elements, and into fractions of greater and 
less colloid content, and of coarser and finer granular com- 
position. These divisions are to be subjected to all practical 
tests capable of quantitative evaluation in comparison with 
the original.—Technical News Bulletin, No. 91, Bureau of 
Standards. 
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Solving the Coal Problem 

The Coal Storage Committee of the American Engineer- 
ing Council has recently issued a complete report compris- 
ing over 100,000 words, concerning the advisability of coal 
storage by consumers. That this report deserves the atten- 
tion of the glass industry is obvious. If the definite recom- 
mendations made by the committee are acted upon by the 
majority of consumers of bituminous coal it is certain that 
existing conditions will greatly improve. 

It is asserted that coal will be more plentiful and lower 
in price if storage is made a general practice by consumers 
who, according to the findings of the committee, have it in 
their own hands to remedy the present coal situation. 

The main committee is headed by W. L. Abbott of Chi- 
cago, working in co-operation with the United States Coal 
Commission, the Bureau of Mines, the Geological Survey 
and the Department of Commerce. More than four hundred 
engineers in all parts of the country have collaborated in this 
important survey. 

The interesting fact is disclosed that storage of only nine 
to ten per cent of the annual requirement is all that is neces- 
sary to relieve the distressing conditions prevailing at fre- 
quent intervals. It is pointed out that if an additional re- 
serve storage of about seven per cent is added, there will 
result an accumulation of about 83 million tons of coal in 
storage by September 30th of each year. 

The following is a summary of the outstanding conclusions 
and recommendations of the committee: 


“The storage of coal is necessary as an aid to the solution 
of the national coal problem, and is an economic and practic- 
able means of insuring an adequate supply of coal as needed. 

“If each coal consumer will adopt the policy of annually 
purchasing coal on a uniform monthly delivery basis, there 
will result automatically sufficient seasonal storage to 
guarantee coal to the consumer as needed. Furthermore, 
this policy will bring about a uniform demand for coal 
whereby coal producers and carriers may establish uniform 
and standard production and shiprrent schedules. It w'll also 
remove the evils of intermittent operation of coal mines, fre- 
quently panicky market conditions and coal shortages due to 
inability of the carriers to meet peak demands. ' 

“Equipment has keen developed and may be secured to 
meet any storage situation or requirement. The cost of 
such equipment may be as little as a few cents per ton of 
capacity. 

“Storage of coal presents no serious risk of loss frem 
breakage, spontaneous combustion, or loss of heat value of 
firing qualities. All kinds of coal have been and may be 
successfully stored. 

“The cost of storage per ton, including fixed charges on 
equipment, maintenance and operation expense and _ interest 
on investment in coal as well as taxes and insurance in most 
instances is from $.50 to $.75 per ton yearly for large stor- 
age plants and from $1 to $1.50 per ton yearly for small 
plants storing from a few hundred to a few thousand tons. 

“Storing of coal may be easily financed. Banks will finance 
such an investment as readily as any other commercial under- 
taking. 

“The transportation facilities of the United States are 
adequate for normal and regular movement of coal. For 
short periods the railways can move coal at an abnormal 
rate but this is both expensive and detrimental to shipment 
of the commodities and to normal freight movement. 

“To increase transportation facilities to meet the peak 
demands resulting from the prevailing unsystematic practice 
in coal shipment would require an additional investment of 
some $12,000,000,000. Such an investment is not justified. 

“In general, storage should take place at the point of use, 
to accomplish the most in relieving transportation and safe- 
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guarding supply. However, under some 
storage at an intermediate point is advisable. 

“Contracts for coal should be observed with fidelity. The 
evil practice of indiscriminate breaking of coal contracts has 
seriously injured the American coal industry with reference 
alike to production, transportation and consumption. Con- 
tracts for coal should be observed with the same good faith 
as universally prevails in regard to other forms of com- 
mercial contracts. 

“Confirmation of the practicability of coal storage is 
afforded by the anthracite coal industry. This industry is 
far more stable than the bituminous, because producers, 
carriers and consumers of anthracite coal for a number of 
years have alike encouraged and practiced storage.” 


circumstances, 


The committee urges that all coal consumers purchase their 
coal on an annual contract for yearly requirements with a 
provision that the coal be delivered in equal allotments, and 
that consumers provide necessary storage facilities to meet 
the terms of such contract. 


“These recommendations,” the report asserts, “are based 
upon the finding that the purchase of coal upon a uniform 
monthly delivery basis will result in a condition whereby ; 

“Coal mines may inaugurate and maintain a regular pro- 
duction schedule. 

“Carriers may plan definitely as regards both schedules and 
equipment for a uniform movement of coal. 

“Stocks of coal automatically will accumulate during the 
months from April to September inclusive in sufficient 
amount to meet the extra consumption during the winter 
months. 

“A reduction in the price of coal will be made possible by 
more regular schedules of production and transportation 
and by elimination of peak demands in the winter months 
when the costs of both production and transportation are 
the highest.” 


Correspondence 





The Proposed Ceramic Institute 
Editor of THe GLAss INpUsTRY: 

I was very glad indeed to read your November editorial. I see 
your point of view and understand, I believe, the reasons for it. | 
believe, however, that you have not visioned it sufficiently from the 
technical research standpoint. 

I would like very much to prepare another statement on this and 
will do so at the earliest possible moment, sending you a copy. 

I have not had in mind, and | question if anyone else has, of a 
research director who would have the experience and knowledge 
sufficient to handle the detail problems in all branches of ceramics. 
He could be nothing other than a technical d'rector of the same 
sort that the Director of the Bureau of Mines or the Bureau of 
Standards is. The director of these two bureaus must of necessity 
be technical men of broad experience and with wide vision. 

You are absolutely right when you say that the research work 
of the glass manufacturers must be handled by men trained in the 
problems of the glass business and in the same way the research 
work for the enamel manufacturers must be in the hands of one 
who understands the enamel problem, but there should be a unit 
head and joint library and editing facilities. 

I hope that you will continue your thinking and your writing 
until we will have secured the attention of the manufacturers to 
this very important project. 

Ross C, Purpy, 
General Secretary, American Ceramic Society. 


Columbus, O., Nov. 12, 1924. 





Gas Producer Test Code 


The new Test Code for Gas Producers formulated by the 
American Society of Mechanical Engineers has been circulated 
for criticism and will be offered for discussion at a public 
hearing to be held on Tuesday, December 2, at 2:00 p. m., in 
connection with the society’s annual convention in New York. 
The code was printed in full in December issue of the so- 
ciety’s journal, Mechanical Engineering. 








Technical Consultation Service 




















Question 63.—White_flint glass focd containers. Will you 
kindly advise me you opinion of the following tormula for 
the manufacture of a pressed food container to be made of 
white flint glass; the tank to be used is a forty ton tank, oil 
fired, and the glass drawn by automatic feeders. A pure dry 
sand is used. The formula is: 

UE ok ort aad brane un bie daw sans 
EROREC DON BOR 6 53 occ ohed vaees tects 
Lime (Uncertain whether hydrated or 


1,175 Ibs. 
430 to 450 Ibs. 


Ere eee frye Pe 110 Ibs. 
en RIEU FT Pie ee eee 3 ozs. 
Do ee Te hh aA eT cae em 1 to 1% Ibs. 


If you do not think well of this formula will you please give 
me one or two formulae that you are confident will produce 
good results for the furnace indicated above. 

Answer.—Assuming that 440 Ibs. of soda ash and 110 Ibs. 
of burnt lime are used, the composition of the glass, calculated 
from the formula given, is as follows: 

Per Cent 


OE 8 ey ee ee er? 76.19 
sodium oxide (Na) .....occecccscws 16.67 
RMS RSIS 205 fra 5 boo cnreha neee esas os 7.14 

WOME, cd 5 oon aes be ee a 100.00 


It should be understood that the calculated analysis is of 
course only an approximation, since there are undoubtedly 
some impurities in the sand and lime. . 

As long as the furnace in which this batch is melted is 
operated correctly there probably will be no difficulty in using 
the formula which you gave us. However, the silica content 
of the glass produced is very near the saturation point and 
it is our opinion that this batch will prove to be very sensitive 
to fire conditions. Even with the best supervision cold tanks 
will occassionally happen. For this reason we would suggest 
a batch slightly lower in sand and somewhat higher in soda 
ash and lime, as follows: 

BID sais a's a pci a aad aowsin hee 
PN ME oss Racea kta h Ysa es 
Lime (Burnt) 


1,000 Ibs. 

386 Ibs. 

186 Ibs. 
1,572 Ibs. 

This batch will produce 1,330 Ibs. of glass of approximately 
the following composition: 


Batch 


Per Cent 


Dae CREED. Lconats sch cia mise sp be 75.19 
SOGee OMe CIID) os ccch do de esas 16.98 
BO CRE Goer clas o5s sae cr keane 7.83 

ONE osha aici Gee oc whe sie ce daitd 100.00 


The selenium and arsenic should remain unchanged. How- 
ever, we cannot give any opinion as te the amount of selenium 
to be used since this depends entirely on the iron content of 
the raw materials —J. B. K. 

New 

CHEMICAL ENGINEERING CATALOG. Sth Annual _ Edition. 
Published at New York by the Chemical Catalog Company, 
Inc., under the supervision of a committee appointed by the 
American Institute of Chemical Engineers, the American 
Chemical Society and the Society of Chemical Industry. 9 x 12 
inches. 1,110 pages. Leased at $2.00 per copy per year to 
certain classifications of those interested in 
chemical industries, $10 to others. 

A large section of the book (284 pages) consists of a di- 
rectory of manufacturers and “first-hand” sources of supply 
of chemicals of all kinds, raw materials, chemical equipment, 
etc. Over 700 pages are filled with catalogs and specifica- 
tions of the products of manufacturers who serve the chemical 
industries. This is followed by a 115-page catalog of technical 


and scientific books obtainable from the Chemical Catalog 
Company. 





chemicals and 
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Recent Patents 


NEW INVENTIONS DESIGNED TO IMPROVE GLASS AND THE MEANS OF PRODUCING IT 
Copies of United States Patent Specifications may be obtamed from the Commissioner of Patents, Washington, D. C. Price 1@c each 














Lehr. U. S. 1,514,385. Nov. 4, 1924. Halbert K. Hitch- 
cock, of Pittsburgh, Pa., assignor of one-half to Hitchcock 
Experiment Company. (App. filed Aug. 9, 1921. Ser. No. 
490,836.) 

The inventor claims in combination in a lehr for annealing 

~ a glass sheet drawn continuously from a 
molten bath, a vertical lehr casing having 
hollow walls, drawing means arranged 
along the length of the casing for engaging 
the glass and advancing it there through, 
transverse partitions arranged at intervals 
along the length of the casing dividing it 
into a plurality of compartments, the said 
partitions having slots to permit the pas- 
sage of the glass sheet, heating means for 
the hollow walls of each compartment and 
sheets of woven refractory material for 
closing the clearance spaces between the edges of the parti- 
tions at the slots and the glass. Other features and the an- 
nealing process also are patented. 











Means for the Manufacture of Glass in Continuous Sheets. 
U. S. 1,515,174. Nov. 11, 1924. Eugene Rowart, of Auvelais, 
Belgium. (App. filed Apr. 26, 1922. Ser. No. 556,721.) 

This invention relates to improved means for the manufac- 
ture of glass in continuous sheets by the drawing process. In 
order to prevent any shrink- 
ing of the sheet, due to the 
superficial tension of the glass, 
the edges of the sheet are 
separately produced, inde- 
pendently from the sheet 
properly so called. This in- 
vention consequently consists 
in means whereby two strips of glass, adapted to constitute 
the edges of the sheet, can be produced separately, the said 
strips uniting themselves with the sheet properly so called 
during the drawing up of this latter. Two hollow refractory 
pieces are immersed simultaneously at a suitable distance 
from each other according to the width of the glass 
sheet which is to be produced in a mass of molten 
glass. Each of the pieces is provided with a hole from which 
the molten glass is continuously ejected on account of the 
gradual immersion of the piece into the mass of glass and the 
two strips of glass issuing from the said holes are lifted or 
drawn up while in the middle portion of the mass of molten 
glass, between the said two pieces, the main part or body of 
the glass sheet is simultaneously lifted the said main part or 
body portion of the sheet uniting then with the two strips as 
soon as the said main part of body portion comes into contact 
with the lateral strips in suitable grooves provided in the op- 
posite faces of the refractory pieces. 
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Glass. 1,510,521. Fred M. Locke, of Victor, N. Y. 

The object of the invention is to produce a glass which has 
very high insulating quality with a very low coefficient of 
expansion and great stability. 

The insulating quality is increased through the inclusion 
of boron material existing in the glass in the form of boron 
oxide, and the inventor finds that the addition of small amounts 
of some of the metals, preferably in the form of metal salts 
or compounds of barium, strontium, calcium, and magnesium, 
produces stability in the glass and lowers the melting point 
materially, thereby permitting economic manufacture, and he 
finds that a glass which is high in silica and boric oxide with 
a small amount of alumina and with small amounts of alkalies 
and some of the metal compounds or salts above-mentioned, 
produces a glass which has a very low coefficient of expansion, 


great stability and the highest insulating qualities. The above 
named metallic elements may be known as opacifying elements. 

As a specific illustration of this invention, the inventor dis- 
closes and claims a glass of the following analysis: 


SiO. 78.73%—CaO 1.33%—Al,0, and FeO .86%—MgO 
traces—Na.O 4.24%—K.O .62%—Mn traces—B,O, 14.22%. 


Such a glass is highly efficient for the purpose described 
and is peculiarly adapted for high voltage currents and high 
frequency. 

The expansion coefficient of the above glass is approxi- 
mately .0000032. 


Glass Feeder. U. S. 1,512,373. Oct. 21, 1924. Leonard D. 
Soubier, of Toledo, O., assignor to the Owens Bottle Com- 
pany, of Toledo, O. (App. filed Apr. 6, 1922. Ser. No. 
549,978.) 

The invention relates to the combination of a container for 
molten glass having a dis- 
charge opening extending 
through the floor thereof, 
a regulator projecting 
downward in the glass di- 
rectly over the opening, 
and means to oscillate said 
regulator about a horizon- 
tal axis and cause it to 
swing from and _ toward 
said opening and thereby exert an alternate retarding and 
expelling force on the glass issuing through said opening. 





Edge-Holding Device for Sheet Glass. U. S. 1,514,338. 
Nov. 4, 1924. Joseph H. Redshaw, of Pittsburgh, Pa., as- 
signor to Pittsburgh Plate Glass Company. (App. filed 
Sept. 11, 1923. Ser. No. 662,057.) 

The combination with apparatus for drawing a sheet of glass 
from a molten bath, of means 
for preventing the inward 
movement of the edge of the 
sheet comprising a pair of 
fingers spaced apart to receive 
the edge of the sheet, and driv- 
ing means including an electric 
motor for moving the fingers 
at intervals downward into the 
glass . bath and outward, a 
device comprising a member yieldingly pressed against the 
edge of the sheet and a switch operable therefrom for govern- 
ing the supply of current to said motor so that the motor is 
stopped when the edge moves out beyond a predetermined 
point, and is started when it moves in beyond a predetermined 
point, and means for preventing the stopping of the motor 























“until said fingers are withdrawn from the glass bath. 


Method and Apparatus for the Manufacture of Glass Plates. 
U. S. 1,515,450. Nov. 11, 1924. Frank L. O. Wadsworth, of 
Pittsburgh, Pa. (App. filed Nov. 29, 1918. . Ser. No. 264,569.) 

An object of this invention is to avoid various difficulties 
due to the thermal expansion and distortion of the table .sur- 
faces upon which plain or figured glass sheets are formed. 
difficulties which are particularly serious in the manufacture 
of ornametal or patterned sheets of glass—such, for example, 
as rolled sheet prism glass. This is accomplished by using 
a twin or “Janus” faced rolling table—which is mounted so 
that it can be readily reversed or inverted between successive 
rolling operations—and by alternately spreading the sheets of 


molten glass in opposite directions and on the opposite sides 
of the reversible. table. 
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Process and Apparatus for Forming and Annealing Sheet 
Glass. U. S. 1,513,544. Oct. 28, 1924. Frederick Gelstharp, 
of Tarentum, Pennsylvania, assignor to Pittsburgh Plate Glass 
Company. (App. filed Jan. 23, 1922. Ser. No. 531,055. 

A process of forming sheet glass which consists in rolling 
a molten mass of glass into a 
ribbon, feeding the ribbon while 
at a high temperature into a 
lehr divided into an annealing 
end and a cooling end, main- 
taining the glass flat in the lehr 
while advancing it therethrough, 
causing the glass to cool slowly from the temperature of set- 
ting to a temperature of approximately 950° F, and then apply- 
ing artificial cooling means to the ribbon to hasten its cooling 
during the remainder of its progress through the lehr. 











Glass-Cutting Apparatus. U. S. 1,512,412. Oct. 21, 1924. 
Enoch T. Ferngren, of Toledo, Ohio, assignor to the Owens 
Bottle Company, of Toledo, ©. (App. filed Apr. 6, 1922. 
Ser. No. 549,999.) 

An object of the invention 
is to provide cutters which as 
they engage the glass will 
move it by their angle of 
penetration and displacement 
in a downward direction, this 
downward movement continu- 
ing also during the severing 
of the glass, thereby avoiding 
the arresting of the downward movement of the glass at or 
adjacent the cutting point. 

A further object is to provide cutting means by which the 
gob or charge is severed from the issuing glass without push- 
ing the upper end of the severed charge over to one side or 
out of line «vith the rest of the charge and without causing 
a tension or stretching of the upper end of the charge before 
the severance is completed. Cutting means as provided which 
during the severance of a charge reduce the diameter of the 
glass immediately above the cutters, or in other words, produce 
a tapered form to the cut surface of the stub remaining after 
the gob is severed. 







whovvrsrae. i, Wty, 
Ol oO 


Method and Apparatus for Delivering Viscous Glass. U. S. 
1,512,566. Oct. 21, 1924. Oliver M. Tucker and William A. 
Reeves, of Columbus, O. (App. filed Aug. 12, 1918. Ser. 
No. 249,421.) 

The object of the invention is to provide a spout which is 
thoroughly insulated and then equip 
it with means whereby the tempera- 
ture of both the spout interior and 
the glass can be efficiently regulated. 

The inventor claims in spout struc- 
ture for delivering viscous. glass the 
combination of a glass trough with a 
delivery opening therein, and chan- 
nels extending upwardly through the 
spout walls adjacent the juncture of 
the spout with the furnace and open- 
ing into the interior of the spout 
above the glass line for the reception 
of a temperature modifying medium 
and the delivery of such medium into the interior of the spout 
above the glass, and means for introducing either a heating 
or a cooling fluid into said channels. 





Glass and Composition Therefor. U. S. 1,513,923. Nov. 
4, 1924. Robert J. Montgomery, of Rochester, N. Y., assignor 
to Bausch & Lomb Optical Company, of Rochester, N. Y. 
(App. filed Apr. 2, 1923. Ser. No. 629,424.) 

Manufacturers of dense barium crown glass containing not 
less than 30 per cent barium oxide have frequently stated in 
their catalogs that this type of glass cannot be made free from 
bubbles. The inventor claims to have discovered, however, 


that the addition of antimony oxide to glasses of this type 
greatly improves the quality in respect to bubbles and also; 


antimony oxide can be used to advantage in control of the 
index of refraction and dispersion not to exceed 3 per cent. 

Several glass compositions are given as examples of the 
glasses referred to and the quantities of antimony which will 
accomplish the results mentioned. 


Apparatus for Making Continuous Sheet Glass. U. S. 1,- 
514,953. Nov. 11, 1924. Joseph P. Crowley, of Toledo, O., 
assignor to the Libbey-Owens Sheet Glass Company, of To- 
ledo, O. (App. filed Mar. 24, 1919. Ser. No. 284,708.) 

In an apparatus for drawing continuous sheet glass, a bend- 
ing device for the sheet, com- 
prising a tubular metal roller, 
and supports rotating on fixed 
axes and engaging the inner 
surface of the tube at spaced 
intervals, so that large por- 
tions of the ends of the roller 
are always open and never oc- 
cupied by any rotating parts, 
whereby non-rotary cooling 





devices may be inserted and applied locally to the interior 
of the tube. 
Sheet-Glass-Drawing Furnace. U. S. 1,515,021. Nov. 11, 


1924. Enoch T. Ferngren, of Toledo, O., assignor to the 
Libbey-Owens Sheet Glass Company, of Toledo, O. (App. 
filed Oct. 11, 1922. Ser. No. 593,885. 

The object of the invention is to avoid unequal heating of 
the molten glass within the drawing pot of sheet glass draw- 
ing machines and the consequent 
equalities in the glass sheet. 

It includes the method of supporting 
above a heating chamber, the pot or re- 
ceptacle from which sheet glass is 
drawn, consisting in providing a greater 
thickness of heat-absorbing material 
between the pot and the relatively hot- 
ter portions of the chamber and allow- 
ing free contact of the heated gases 
with the bottom of the pot above the 
relatively cooler portions of the cham- 
ber. 


in- 






































Water-Cooled Glass-Tank Furnace. U. S. 1,514,307. Nov. 
4, 1924. Arno Shuman, of Philadelphia, Pa., assignor to Penn- 
sylvania Wire Glass Company, of Philadelphia, Pa. (App. 
filed Jan. 28, 1920. Ser. No. 354,554. 

The principal object is to prevent tuck stones from falling 
into the tank. 

The inventor claims in a 
water cooled glass tank fur- 
nace the combination of a side 
wall provided at its top with 
an external cavity, a water 
cooled box arranged in the cav- 
ity and having its top flush 
with the top of the side wall, a 
roof spaced from the side wall, 
and a stone extending from the inner face of the tank between 
athe top of the box and roof and stopping the space. 











Device for Making Glass Molds and the Like. U. S. 1,515,- 
347. Nov. 11, 1924. Peter Kucera, of South Connellsville, 
Pa., assignor to Capstan Glass Company, of Connellsville, Pa. 
(App. filed June 25, 1921. Ser. No. 480,340.) 

A mechanism for automatically forming molds having con- 
figurated walls. 

The inventor claims in a ma- 
chine for shaping molds for glass 
machines or the like, a main 
shaft, a plurality of pattern plates 
having openings therein rotated 
by the main shaft, a forming tool, 
a templet cooperating with the 
tool, and having .a curved face and extending into said open- 
ings, and means to draw the templet against the edges of the 
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pattern plate openings to determine the path of the forming 
tool whereby the pattern plates may be selectively effective 
to determine the operation of the cutting tool. 

Apparatus for Separating Molten Glass into Mold Charges. 
U. S. 1,514,059. Nov. 4, 1924. William A. Lorenz, of Hart- 
ford, Connecticut, assignor to Hartford-Fairmont Company, 
of Canajoharie, N. Y. (App. filed May 3, 1922. Ser. No. 
558,078.) 

The inventor claims in an 
apparatus for segregating mol- 
ten glass in mold charges, com- 
prising a container having a 
submerged outlet, an impeller 
movable within the container 
toward and from the outlet to 
effect the periodic discharge of 
gathers therethrough varying 
in weight in a cyclic order, the 
impeller being also movable at 
intervals in a direction trans- 
verse to the outlet to reverse the glass therein, severing means 
for the gathers arranged to operate at or subsequent to the 
reversal periods, and means for effecting operation of the im- 
peller and severing means in proper timed relation. 











Glass-Rolling Pallet. U.S. 1,513,731... Nov. 4, 1924. Harry 
F. Anderson, of Marion, Ind. (App. filed Feb. 5, 1923. . Ser. 
No. 617,129.) 

In the art of glass rolling, when sheets of glass are rolled 
onto a pallet, they often creep 
upon the latter as the roller ad- 
vances over the, soft mass of 
glass. The object of this inven- 
tion is to provide a glass rolling 
pallet having means at one end 
for holding the sheet against 
creeping. A portion of its sur- 
face is provided with an anchor- 
ing field to which the glass will 
cling when pressed into engage- 
ment therewith during the rolling 
operation. 








Automatic Glass-Feeding Machine. U. S. 1,512,383. Oct. 21, 
1924. Thomas W. Warren, of Montreal, (Que., Canada. 
(App. filed Oct. 23, 1920. Ser. No. 419,042.) 

This invention relates to an automatic glass feeding device 
comprising a two channelled feeding ele- 
ment adapted to be aligned to an aperture 
in the wall of a tank of molten glass, a 
screw feed for drawing the glass through 
the said channels, means for reheating the 
glass in the feeding element, outlets to the 
channels, means for controlling the outlets 
indepen ‘ently, means for shearing the 
glass flowing from the said outlets, a re- 
ceptacle for forming the sheared glass 
and means for d'scharging the glass from 
the forming means as described. 





Apparatus for Inspecting Plate Glass. U. S. 1,514,386. Nov. 
4, 1924. Harry F. Hitner, of Pittsburgh, Pa., assignor to Pitts- 
burgh Plate Glass Company. (App. filed Mar. 27, 1924. Ser. 
No. 702,259.) 

Apparatus for facilitating the work of inspecting a con- 

ar eee tinuously forwardly moving 
BS sir sheet or ribbon of glass, com- 
prising a table over which the 
glass passes of less width than 
the sheet so that the edges of 
is the sheet project out past the 
sides of the table, a shielding 
2a compartment extending along 
each side of the table mounted 
for movement toward and from the longitudinal center line of 
the table and each having a slot in its side through which the 






























edge of the sheet projects, illuminating means in the compart- 
ments adapted to project light laterally through the edges of 
the sheet, and means co-acting between the edge of the sheet 
and the compartments to regulate the position of the compart- 
ments. 


Method and Apparatus for Flowing Molten Glass. U. S. 
1,514,091. Nov. 4, 1924. Clyde R. Lott, of Washington, D. C., 
assignor, by Mesne Assignments, to the Owens Bottle Com- 
pany. (Original app. filed Sept. 27, 1909. Ser. No. 519,678.) 
Divided and this app. filed Mar. 15, 1920. Ser. No. 365,785. 

This invention relates to a method 
which consists in siphoning molten 
glass from a pool into a closed con- 
tainer having a continuously open out- 
let below the level of the glass in the 
container, applying a periodic pressure 
to the glass in the container and there- 
by discharging pre-determined charges 
of glass through the outlet, causing 
the glass to be supported by atmos- 
pheric pressure at said opening and 
thereby preventing it from discharging 
when said periodic pressure is withdrawn, periodically inter- 
rupting the flow through the siphon in synchronism with said 
periodic pressure, and severing the charges from the glass 
issuing from tke outlet. 





Multiple Glass-Blowing Machine. U. S. 1,511,889. Oct. 14. 
1924. Alexander Kann, of Brooklyn, N. Y. 

This invention relates to multiple glass blowing machines, and 
one of the principal objects is to provide a device of this nature 
whereby electric light 
bulbs, Christmas tree orna- 
ments, and other like 
articles may be more 
readily, quickly, cheaply 
and conveniently blown. 

The inventor claims, in 
a multiple glass blowing 
machine, a_ plurality of 
m3 identical sets of revolving 

tube supporting mechan- 

isms, means for heating the 

supported tube of each of 
| said mechanisms, and 
JI LG blowing means operatively 
associated with each tube supporting mechanism for delivering a 
predetermined charge of air to the supported tube of such me- 
chanism, said blowing means including a cylinder, a piston operat- 
ing therein, and means for revolving the cylinder and the piston 
and for reciprocating the piston so as to blow air into the tube 
when the piston slides in one direction and for preventing the air 








Glass-Blowing and Trimming Machine. U. S. 1,513,756. 
Nov. 4, 1924. Raymond F. Hancock, of Marion, Ind., as- 
signor to James Boyce, of Gibson, Mich., and Harry F. Ander- 
son, of Marion, Ind. (App. filed Jan. 29, 1923. Ser. No. 
615,621.) 

This invention relates to ma- 
chines embodying a_ blow-head 
for application to a warm pliable 
sheet of glass for the purpose of 
blowing it into conformity with 
the shape of a die, one object 
of the invention being to provide 
a unique form of edge trimmer 
for the sheet of glass, which sur- 
rounds the blow-head. Another 
object is to provide unique 
means for successively moving 
the blow-head and the edge 
trimmer to operative positions. 
\ further aim is to provide an 
arrangement of fluid pressure 
discharge orifices for the blow-head which will not direct the 
fluid pressure at any centralized point or points upon the glass 
sheet, but will equally distribute the pressure thereon. 
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Glass Factory Equipment and Supplies 


THE GLASS INDUSTRY will be glad to publish descriptions of new and useful devices, machinery and supplies of interest to the glass 
manufacturing trade. Most of the information printed in this department comes direct from the’ manufacturers of the products described. 

















New Model O’Neill Machines 


Users of automatic blowing machines will be interested to 
learn that during this year all standard model O’Neill blow- 
ing machines have been redesigned from the base upwards. 
The aim has been to produce machines which will require the 
minimum amount of the operator’s attention, as well as to 
simplify the entire operation as much as possible. 


== 





renewable bushings has met with great favor. The over-all 
height of this machine has been reduced and the columns in- 
creased in diameter. All of the various slide rods and pins 
on this machine are made of hardened steel ground to size. 
Levers and working parts are made of steel castings to insure 
more than sufficient strength. 

The standard model No. 30 O’Neill machine will in the 
future be replaced by a new model, No. 48, which is a smaller 


O'NEILL MODEL NO. 44 BLOWING MACHINE 


The first model to undergo complete redesigning was 
No. 28. This machine has been replaced by model No. 40. 
At the time of building machine No. 40, model No. 42 was 
also designed to meet the requirements of the soda water 
trade. This machine has eight blanks and eight blow molds 
and is especially well adapted to the manufacture of soft drink 
and other heavy bottles. The object of the eight blanks and 
eight blow molds is two-fold. It is not only to obtain greater 
production, but its greatest value lies in allowing heavy ware 
such as soft drink bottles to be made under conditions requir- 
ing the use of a minimum amount of cooling wind oa the molds. 
The operation of molds without the use of wind fur cooling 
tends to produce ware in which the glass distribution assumes 
its best form. Both of these models have a range from eight 
ounces to a gaHon packer. 

Model No. 25 which has been a standard for some years 
is now replaced by model No. 44. This machine has a speed 
up to twenty-two per minute and a range of six to forty- 
ecunce ware. It has six blanks and six blow molds. The 
manufacturers state that trials under glass for a period well 
over three months have proved its value. Like the other 
new models it is a completely redesigned machine combin- 
ing many new features and refinements. A feature of this 
new model is the arrangement for holding the blank mold 
and finish bushing together as a single unit, which has re- 
duced to the minimum the wear on the blank and finish 
hinges. This arrangement has also been found to mate- 
rially increase the life of finish rings. A system of replaceable 
table bushings, and bushing each wearing point with standar 


appearing machine than No. 30, but much sturdier and with 
a range trom one-half cunce to 8 ounces in capacity. 


New Model Bristol Pyrometer 


An important addition to their line of indicating high resistance 
pyrometers is announced by The Bristol Company, Waterbury, 
Conn., who state that their new model 420 for wall or switchboard 
use is an improvement over any of their previous models. It. is 
provided with a wide open scale for easy reading even at a dis- 
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NEW BRISTOL PYROMETER, MODEL 420 


tance, while a knife blade section on the combination pointer makes 
it convenient for accurate close-up work. 

A high resistance Weston millivoltmeter is used for the meas- 
uring element. The usual cold-end error inherent in thermo- 
electric pyrometry is claimed to be absolutely and automatically 
eliminated by Bristol’s patented automatic internal cold end com- 
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pensator. Because of it, the readings on the scale are accurate 
and no allowance for correction is necessary. 

The instrument is enclosed in a cast aluminum dust-proof case. 
A small adjusting screw on the outside of the case provides an 
easy means of zero adjustment. A knob on the top of the case 
makes it possible to set the normal index spotter to temperature 
desired for each individual piece of work. 

This pyrometer is furnished for all ranges of temperature up to 
3,000 deg. F. Bulletins No. 330 and 1401-Bk describing model 
420 and other Bristol pyrometer equipment may be obtained from 
the makers on request. 





apparatus, though of rigid construction, is light and easily 
moved from place to place. Its weight is slightly over 12% 
pounds and it is 8 inches wide, 15 inches high and 24 inches 
long. 

In designing the polariscope account was taken of the neces- 
sity of rapid operation. The construction permits the operator 
to pass the glass object into the apparatus with one hand and 
quickly and conveniently remove it with the other, greatly 
tacilitating the testing operations. 

Simplicity of construction keeps down the cost of manufactur- 
ing this device and permits the marketing of it at a moderate 





Strain Finder for Glass 


The use of polariscopes for test- 
ing glassware for annealing defects 
has been adopted to some extent 
by glass manufacturers who aim to 
avoid the detrimental effects on 
their reputation that result from 
shipping poorly annealed products 
to their customers. Recently there 
has been noticeable also a tendency 
among large buyers of glass bottles 
and other ware to employ polari- , 
scopes for checking the quality of 
goods received by them from the 
manufacturer. 

A recent development in appa- 
ratus for the determination and loca- 
tion of strains in glass, either thick 
or thin, is embodied in the polar- 
iscope here illustrated. With this 
instrument, it is claimed, strains 
occuring in glass due to incomplete 
or improper annealing may readily 
be detected in ordinary daylight 
without the aid of artificial illumina- 
tion except when testing heavy 
glass. The device reveals strains in 
colored glass objects as well as in 
clear glass. lt has a large optical field permitting observation 
of large bodies at a glance. Its optical properties are 
guaranteed. No refractive index solution is used and the 











METHOD OF OPERATING THE POLARISCOPE 


price. This polariscope was recently put on the market by the 
Industrial Apparatus & Instrument Company, 239 Springfield 
avenue, Newark, N. J. 














The Glass World and What It Is Doing 


News of the Industry 














Plate Glass Production 


Figures issued by P. A. Hughes, secretary of the Plate 
Glass Manufacturers of America, giving the production of 
plate glass of the United States during the third quarter of 
the year show a substantial decrease in the quantity produced 
as compared with the earlier periods of the year. The third 
quarter production was 17,733,174 square feet, compared with 
21,777,789 square feet in the second quarter and 22,005,629 
square feet in the first quarter. 

Several causes contributed to the falling off of production. 
There was less demand from the automobile builders who 
normally consume practically half of the country’s entire out- 
put of plate glass. There were large importations of plate glass 
from Belgium and other countries, and jobbers, pending the 
presidential election, failed to put in large stocks. The in- 
dustry, as a whole, is now running considerably below produc- 
tion capacity. The outlook for the next few months is gen- 
erally considered to be good for a fair volume of business. 





Ford’s Glassmere Plant Breaks Record 


The Ford Motor Company announced in Ford News of No- 
vember 8 that all production records of their Glassmere, Pa., 
plant were broken by the production of 733,000 square feet of 


glass in the 25 working days of September. This amount of 
finished, polished glass is the greatest ever produced in the 
same length of time by any similar tactory in the world. 

The capacity of this plant is regulated by 8 furnaces, each 
holding 16 pots, 52 inches in diameter, which makes a total 
of 128 pots cast daily. The pots remain 16 hours in full fur- 
nace heat, 2,600 degrees F., and the average amount of glass 
metal drawn from them ranges from 295 to 300 square feet 
each, 





Marion G. Bryce Resigns as President 


The resignation of Marion G. Bryce, as president of the 
United States Glass Company, Pittsburgh, Pa., became effec- 
tive on October 29. He will continue as chairman of the 
board of directors. Mr. Bryce was succeeded by E. E. Slick, 
who was elected to the board of directors last year and who 
is widely known in the steel industry, having been connected 
therewith for many years. The officials of the United States 
Glass Company are now: Marion G. Bryce, chairman of the 
board; Edwin E. Slick, president; Reuben Haley, vice-presi- 
dent and general manager; Ernst Nickel, vice-president and 
treasurer; David Yost, vice-president, and William Nickel, 
secretary. In addition to the officers, the board of directors 
includes: James L. Challinor, L. Z. Birmingham, C. E. Willock, 
L. A. Meyran and H. N. Trimble. 
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The Glass Works of Chinwangtao to Start 


Operations” 


The Chinwangtao Glass Company, a Belgian corporation, 
was organized on December 28, 1920, with a capitalization of 
four million francs, which was to be doubled by an equivalent 
amount of Chinese capital, for the purpose of introducing the 
mechanical manufacture of window glass by the Fourcault 
process into China. This arrangement has been replaced by 
another which is more advantageous: the organization of 
a Chinese company, the Yao Hua Mechanical Glass Company, 
with a capitalization of 1,200,000 Chinese dollars (8,500,000 
francs), of which the Chinwangtao Glass Company subscribed 
half. The Belgian company gave to the affiliated company 
the license for use of the Fourcault process, received back 
the expense of organization and 600,000 dollars worth of stock 
in the Chinese corporation. 

The capital of the Chinese company was increased twice, 
the Belgian company each time furnishing half of the in- 
crease. This explains why the capitalization of the Chin- 
wangtao Glass Company was on March 12, 1923, Fes. 6,500,000 
and on April 26, 1924, Fes. 12,000,000. With the Chinese 
share the total amount involved is 24,000,000 francs. 

The Chinese company has assured itself through contracts 
the unlimited use of the coal mines of Kaiping, who are 
owners of the port of Chinwangtao. The glass factory is 
built near the harbor and near the coal storage of the mining 
company. The raw materials are abundant in the vicinity. 

In the opinion of the European residents of China the glass 
works of Chinwangtao are the finest in Northern China. 
Houses for the Belgian directors, for the European foremen 
and for native workmen have been obtained. 

A number of Chinese workmen, under the leadership of a 
Chinese engineer, Mr. King, visited the Fourcault glass works 
at Dampremy, to learn the operation ef the machinery. These 
men are now available at the new factory. The necessary 
European personnel has also arrived. 

The glass factory is under the direction of Mr. Olivier 
Gobbe, engineer-glass maker, from Jumet. 

In view of the considerable quantity of window glass re- 
quired by the Chinese market, there is little doubt but that 
this enterprise will have a brilliant future. 





*From Le Verre, Vol. 4, No. & CAugust, 1924), p. 
Tue Gtass Inpustry. 
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The Lippincott Glass Company’s Plans 


The crown of the 20-pot furnace at the works of The 
Lippincott Glass Company, Alexandria, Ind., which was the 
largest glass pot furnace in existence, gave way about three 
weeks ago, and because of inherent defects in design it will 
not be rebuilt in its present shape. This furnace is one of 
the few oval furnaces in existence, the Libbey Glass Manu- 
facturing Company, Toledo, O., also having one, but much 
smaller. It is manifestly difficult to retain a spring arch crown 
when not absolutely round as there are necessarily flat areas 
where the component of the two curves flattens out. Although 
this furnace has been used for twenty years, the fact that it 
has had a new crown each year is no argument, according to 
H. M. Anderson, vice-president of the company, for continu- 
ing a wrong design and is every argument for redesigning 
the furnace. 

Mr. Anderson advises that reports that the company would 
discontinue the manufacture of pot glass and make only tank 
glass in the future age incorrect as a great deal of the ware 
produced is of such quality as to absolutely demand pot pro- 
duction and although it is planned to have six day tank melt- 
ing units they will be for a certain part of the product only. 
Certain technical glasses, especially Lippincott Thermic heat- 
resisting glass, require higher melting temperatures than it has 
been possible to consistently obtain in pots. On the other 
hand it has been possible to obtain in tanks exceptionally 
good quality of glass at high temperatures and in a shorter 
melting period than is possible in pots. 

The accident to the large pot furnace affected only a small 
number of the employes, the workers at the large furnace 
being thrown out of employment, but most of the company’s 
five hundred employes continued right on at their work in the 
finishing, etching, cutting and decorating departments. 





Glass Trade in the Irish Free State 


The Irish Free State Government has this year commenced 
the publication of regular monthly import and export returns 
so that it is possible for the first time to gain some idea of 
the glass consuming capacity of the country. The appended 
table shows the imports during the seven months ending with 
July last, the dollar being reckoned at 4.50 to the pound 
sterling. 

Imports First SEvEN Montus 1924 





Value 

Illuminating Glass Ware...............s. $ 43,672 
Domestic and Fancy Glass Ware.......... 157,536 
SN on ok a as bos eae ae 134,244 
ET RE Arey ee 143,698 
MN We, SUES. i cnccctabecscutetsets 330,844 
Glass and Glassware U. E. S.............. 70,627 
I BS 3 ore opens chara ha. $880,621 


Although of the above total $635,305 is attributed to the 
United Kingdom, it does not follow that the goods are all of 
British manufacture, the official returns only taking cognizance 
of the ports of shipment. Of the balance of $245,318, $111,537 
is credited to Belgium, $51,345 to Germany, $30,411 to Czecho- 
Slovakia and $51,525 to “other countries.” 





Glass Companies’ Quarterly Reports 


The quarterly financial report of the Hazel-Atlas Glass 
Company and subsidiary organizations for the three months 
period ending with September shows a fet gain of $303,027. 
The net surplus as of September 27, 1924, was $1,981,370. 


The report follows: ° 
Total income after deducting for repairs and main- 
tenance amounting to $191,028.14.............. $ 548,457.01 
Less: 


Provision for general depreciation. .$205,292.86 
Interest on bonds and borrowed 


NF 5 had aod Raaraerenae oe Xe 40,136.82— 245,429.68 
Net gain for three months............. $ 303,027.33 
SURPLUS 

TUS OE TO PUN oa 16-5 d's och geain oma SaaS $1,905,079.10 

Increase—Net gain for the three months ending Sep- 
WENGE. 20s SUE a arcaret cals saves vob ucost owe ok 303,027.33 
$2,208, 106.43 

Deduct : 

Quarterly dividend of 2% payable Oct. 1, 1924... 226,736.00 
Net surplus as of September 27, 1924........... $1,981,370.43 





Owens Bottle Company and subsidiaries for the quarter 
ended September 30, 1924, reported net profit of $853,005, after 
deducting expenses and Federal taxes, eqivalent after pre- 
ferred dividends to $1.05 a share (par $25) earned on outstand- 
ing $16,512,750 common stock. This compares with $910,198, 
or $1.14 a share on common in third quarter of 1923. Net 
profit for nine months ended September 30 totaled $2,886,664, 
or $3.66 a share, on common after allowing for preferred divi- 
dends against $3,148,501, or $4.06 a share, in same period of 
1923. Consolidated income account of Owens Bottle Company 
and subsidaries for quarter ended September 30, compares 
as follows: 











1924 1923 
Manufacturers’ profit ......... $1,397,006 $1,340,437 
ae ey ee 139,825 283,082 
7 De ee eee $1,536,831 $1,623,519 
MIE, | AES 55k vine ce nde p er 567,326 590,221 
RS rs ere hh eae $ 969,505 $1,033,298 
Pere S6NN i ck as ne 116,500 123,100 
> Se ee ee es $ 853,005 $ 910,198 





The Standard Plate Glass Company shows an operating 
profit for the quarter ending September 30, 1924, of $219,093, 
before the deduction of special charges due to loss on dis- 
mantling for electrifying equipment and other improvements, 
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amounting to $32,383, shut down expenses due to changes of 
equipment $68,787, and inventory of adjustment at the branch 
warehouses due to price decline on plate glass and window 
glass, $104,681. 

In addition to these special charges bond interest of $26,300 
is charged against the third quarter's earnings. As all the 
bonds were called by October 1, 1924, there will be no further 
bond interest charges. 

After deduction of the above special charges the deficit for 
the third quarter is $13,059. This loss was sustained in the 
first two months of the quarter, as the net profit for the month 
of September after all charges was $59,838. 





At the annual meeting of the stockholders of the American 
Window Glass Machine Company, held in Pittsburgh, Pa., 
October 28, a report was made by President Monro, showing 
total income for the year ended August 31, 1924, of $1,464,568. 
In the year just ended the dividends on preferred capital stock 
were $489,965; on common capital stock, $1,299,830, with an 
addition to reserves of $150,000, making deductions of $1,939,- 
795 from the total surplus of $2,640,201, leaving a surplus of 
$700,406 for 1924. 





Plans for Glass Division at Convention 


A large attendance is expected at the annual meeting of the 
American Ceramic Society at Columbus, O., February 16 to 
21, inclusive. The first session of the Glass Division will be 
devoted to a symposium on glasshouse refractories in con- 
junction with the Refractories Divisicn. Other details of the 
program will be issued later. 

The following have been nominated for office to serve for 
one year: President, Edward W. Tillotson; vice-president, 
Frederick H. Rhead; treasurer, Herbert B. Henderson. For 
trustee of the Enamel Division, Ralph R. Danielson, and trus- 
tee for the Refractories Division, J. Spotts McDowell, both 
to serve three years. 


Glass Association Meetings 


Harry C. Sorden, secretary of the Mirror Manufacturers As- 
sociation, again reminds members that the next national «on- 
ference will be held on December 8, Y and 10 at the William 
Penn Hotel, Pittsburgh. A business session will be held at 
10:30 a. m. on Tuesday, the 9th. The association has been 
invited by the Plate Glass Manufacturers of America to a 
dinner on Tuesday evening and it is desired that every mirror 
manufacturer be present. 

The National Glass Distributors’ Association will hold their 
annual meeting at Pittsburgh, during the same period, De- 
cember 9 and 10. 








Trade Activities 





It is reported from Barnesville, O., that the Citizens Glass 
Company has purchased the old Eastern Ohio glass factory 
at a cost of $28,000. 

Newspaper réports state that Alvin Larson has acquired 
two tracts of land at Bristol, Pa., and will erect a plant for 
the manufacture of stained glass. 

The Root Glass Company, Terre Haute, Ind., suffered a 
severe loss from fire on November 3, when glass house No. 3 
was burned out and Nos. 1 and 2 were seriously damaged. 

A letter has been received from C. D. Kelkar, Poona City. 
India, stating that he recently purchased the glass factory at 
Jubbulpore, Central Provinces, India, and will leave for there 
shortly to take charge of it. 

Reports from Smethport, Pa., state that the Saegar Glass 
Jar Corporation has been successful in issuing bonds to the 
extent of $125,000 and that a large force of men has been put 
to work to complete the company’s factory at Betula, Pa. 

The Central Glass Company, Evansville, Ind., is having 
plans drawn for the rebuilding of its one-story mirror and 
glass works at 1900 State street, which was recently destroyed 
by fire. The new plant will be 100 x 200 ft. and will cost 
about $30,000. J. C. Zutt is manager. 


F. W. Hodkin, B. Sc., A. I. C., late Senior Research Assist- 


ant in the Department of Glass Technology, the University, 
Sheffield, England, has accepted the post of manager of the 
glassworks belonging to The Edison Swan Electric Company, 
Ltd., Ponders End, Middlesex, England. 

The Columbia plant of the National Plate Glass Company, 
at Blairsville, Pa., has resumed manufacturing operations 
after a lengthy shutdown for repairs and reconstruction work. 
The plant now consists of eight electrically driven grinding 
and polishing machines equipped with all necessary acces- 
sories. 

Roland A. Wirfs, formerly president of R. A. Wirfs Re- 
fractories Company, has become associated with the Keystone 
Refractories Company, New York. Mr. Wirfs will be general 
sales manager for “Durastix” refractory cement in the West- 
ern district, with temporary office at 4609 McMillan avenue, 
St. Louis, Mo. 

Dings Magnetic Separator Company, Milwaukee, Wis., an- 
nounces the opening of an office at 229 Lovering avenue, 
Buffalo, N. Y., to handle sales of magnetic separators, in that 
territory. It is also announced that the Dings office at Bir- 
mingham, Ala., has been moved from the Brown- Marx building 
to 513 North 21st street. 

The Austin Company of California, engineers and builders, 
announce the removal of their San Francisco office to greatly 
enlarged quarters at 244 Kearny street. Recently the head- 
quarters staff of the company at Los Angeles moved into its 
new home at 777 East Washington street, a beautiful private 
office building, two stories high. 

Fire caused by a bursted tank destroyed the factory of the 
Salem Co-Operative Window Glass Co., Salem, W. Va., on 
November 10. The loss was estimated at over $100,000, only 
the warehouse being saved. Employes will all go to work 
for the Alliance Window Glass Co., Salem, in whose tank 
fires were lighted on November 11th. 

Reports came from Punxsutawney, Pa., in November to the 
effect that a Window Glass Warehousing Syndicate was being 
formed by the leading business men of the town for the pur- 
pose of guaranteeing the working expenses of the new Elk 
Run Window Glass Company for one year, in order to give 
the company an opportunity to get on its feet. 

The J. E. Marsden Glass Works, Ambler, Pa.. which was 
badly damaged by fire several months ago, has resumed opera- 
tions after reconstruction and the installation of improved 
machinery which provides an enlarged production capacity. 
A 10 by 60 ft. Simplex flat arch mufile lehr, a duplicate of the 
lehr installed two years ago, has just been completed. 

The McBride Glass Company, manufacturers of glass nov- 
elties, lamp globes, automobile lenses, etc., Anaheim, Cal., 
started construction on a new manufacturing unit early in 
November. The plant of the company was moved to Anaheim 
from Shreveport, La., at which time the first two units were 
erected and production was started the latter part of Sep- 
tember. 


The Campbell Window Glass Company has been organized 
by a group of local men of Grafton, W. Va., with O. S. Camp- 
bell as president, to operate the old Royal Window Glass 
Company plant at East Grafton. The company is capitalized 
at $200,000. The plant has been equipped with Hilton draw- 
ing machines and it is expected will be in operation in the 
near future. 

The Capstan Glass Company, South Connellsville, Pa., met 
with a heavy loss on November 14 as a result of a leak which 
occurred in the bottom of a large tank. The firemen en- 
countered considerable difficulty in fighting the fire on account 
of the steam which developed from ten streams of water which 
were continually thrown on the glass during the several hours 
that it was flowing from the break. It is estimated that it will 
take about sixty days to make necessary repairs to the tank. 


The Combustion Engineering Corporation announces that 
James Cleary, formerly manager of their Philadelphia office, 
will assume management of the Detroit and Cleveland terri- 
tories, with headquarters in Detroit. Frank Henderson will 
continue in charge of the Cleveland cffice and Joseph Lappin, 
formerly in charge of the Detroit office, has been assigned 
to New York for special work. The Detroit office has been 
moved from the Penobscot Building to the Book Building, 
Rooms 1142-1145, 1227 Washington Boulevard. 
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Decisions have been handed down by the United States 
Patent Office dismissing six interferences involving the broad 
idea of shaped suspended gob feeding, in which interferences 
patent applications belonging to the Hartford-Empire Com- 
pany, Hartford, Conn., and William J. Miller, Swissvale, Pa., 
are involved. The motions for the dismissal of the interfer- 
ence were made on behalf of Mr. Miller by his patent counsel, 
Edward A. Lawrence, of Pittsburgh, Pa. These decisions are 
said to represent an important step in clarifying the feeder 
patent situation. 

Butterworth Bros., Ltd., Newton Heath Glass Works, Man- 
chester, England, recently announced that they had purchased 
the stock-in-trade, pots, molds, tools, cutting-shop and ware- 
house fittings and other accessories of Burtles, Tate, Lid., 
Manchester, manufacturers of flint glass since 1858. Butter- 
worth Bros. have also taken into their employment many of the 
glasshouse and warehouse staff and have undertaken the con- 
tinuance of contracts for delivery of glassware of various 
kinds. Burtles, Tate, Ltd., have discontinued manufacturing 
operations and sold their factory property. 


Work has been completed on the new $500,000 plant of the 
Western Glass Company at Fullerton, Cal., and is now in 
operation manufacturing wire-glass, skylights, prism and fig- 
ured glass. The completed plant consists of 7 steel frame 
buildings and is the third production unit of the company, 
the main plant being located at Streator, Ill, and another 
factory at Shirley, Ind. When production has reached its 
capacity there will be about 175 men employed at the new 
plant and all of the departments wil! be in charge of men 
brought from the main plant at Streator. C. E. Ryan is presi- 
dent of the concern and C. H. Williams is vice-president. W. 
N. Rollo is western manager. 


Beers Publications 





High Temperature Insulation. A 12-page pamphlet com- 
piled by the Celite Products Company, Chicago, IIL, contain- 
ing a lecture which will be delivered during the coming win- 
ter at many universities throughout the country. Attention 
is given to the factors affecting the quantity of heat lost, 
heat conductivity through walls, use ‘of insulating materials, 
methods of determining rate of conduction through walls, 
advantages of insulation, etc. 





Coming Meetings 





' The Exposition of Inventions will be held in the Engineer- 
ing Societies Building, New York City, December 8 to 13. 

The American Ceramic Society annual meeting will be held 
at Columbus, O., February 16 to 21, inclusive, 1925. 

National Ornamental Glass Manufacturers’ Association will 
oo its next ‘arinual convention in Pittsburgh, June 24 to 26, 
1925. 

The Third National Exposition of Power and Mechanical 
Engineering will be held at the Grand Central Palace, New 
York, December 1 to 6, 1924. The exposition will as usual 
parallel the meeting of the American Society of Mechanical 
Engineers, which will be held in the Engineering Societies 
Building, 29 West 39th street, New York. 

National Glass Distributors’ Association, annual meeting, 
Pittsburgh, December 9 and 10. 

Mirror Manufacturers Association will hold its next national 
conference December 8, 9 and 10 at the William Penn Hotel, 
Pittsburgh, Pa. 








Inquiries Received 


For Further Information Address Tue Grass Inpvstry. 





233. We are desirous of communicating with manufacturers of perfumery 
bottles and candy jars, etc., colorless and of the better made type. (Nov. 5.) 
234. I would like to procure some glass crystals 2% inches in diameter, 
a ee edges. Also where can I have same printed or painted. 

Nov. 12. 

235. Will you kindly inform us who are manufacturers of Ss y 
as Cathedral-Opaline-Florentinos ? (Nov. 20.) - 
. 236. Kindly advise what concerns manufacture black glass cold cream 
Jars. (Nov. 20.) 


What the World Wants 


Specific inquiries for American goods received in the Department of 
Commerce. 

Numbers prefixed to the items refer to confidential information which 
may be obtained by concerns listed in the Exporters’ Index by applying 
to the nearest district office of the Bureaus of Foreign and Domestic Com- 
merce, or to headquarters at Washington, D. C Mention the number of 
the inquiry in which you are interested. 

To become listed on the Exporters’ Index, it is necessary to fill out a 
form (Form 57), which may be had upon application to the Bureau or 
its district or cooperative offices. 





Persia. 12037, glassware; 12044, glassware; 12256, glassware. 
England. 12152, unbreakable windshields. 

Norway. 12123, caustic soda and soda ash. 

South Africa. 12284, cut glass. 

Canada, 12316, soda ash. 

Colcmbia. 12384, glassware. 


Stock Quotations 





(Reported by Moore, Leonard & Lynch, Pittsburgh, Pa.) 
PittsBuRGH StocK ExCHANGE, NovEMBER 21, 1924 
Bid Ask Last 


American Window Glass Machine, com.. 85 8514 85 
American Window Glass Machine, pfd.. 94 95 94 
American Window Glass, preferred..... 109 110 110 
Prutepucen Pinte Gia6s. « x.<0is< sos scewsss 260 262 262 
By eee ons fan ow Sig RG cee Coun ota 16 17 17 
Standard Plate Glass, common........... 1554 1534 1534 
Standard Plate Glass, preferred 

NI CO ar in, CN ee 79 81 80 

I cine iste atures kta hogan aetna 97 99 98 


Glass stocks on the Pittsburgh Stock Exchange ruled con- 
siderably lower during the past month, but have recovered most 
of the ground lost. Demand continues heavy for American 
Window Glass Machine. Standard Plate in October sold down 
to a low of 13% on the New York Stock Exchange, and has since 
become fairly steady at from 15 to 16. Increased demand for the 
glass stocks is but a reflection of the increased call for their 
products. Except for those wares which never move strongly, 
at this season of the year, demand for glass and glass products 
is excellent, except possibly for the cheaper grades and off quali- 
ties. There has been no great increase in the past month, but 
output now is probably 30% above that in early September. As 
for building glass, manufacturers believe that November will be 
the banner month of the year. Instead of having difficulty in 
giving orders, the producers have difficulties in filling orders as 
they would wish. The demand is for immediate delivery, in this 
as well as in table glassware. In spite of the heavy buying of 
building glass and the continued good construction movement, 
many distributors complain that profits are being annihilated by 
the intense competition. While there is price cutting among window 
glass manufacturers, the stocks available at reduced prices are 
generally inferior in quality and grading. Distributors, in order 
to get business, cut profits sharply early in the fall, and they have 
been unable to get back to a proper basis now that current demand 
is much better. Dodge building awards in 27 states in square feet, 
for October, 1924, were 47,489,800,- compared with 43.452,700 in 
September, and 54,936.000 for October 1923. The 1913 monthly 
average was 31,250,000 square feet. This report shows a gain 
of 9 per cent over September, 1924, but a drop of 13% from 
Octoher, 1923. The ten months record of all building, shows 
509,421,800 square feet, against 497,060,000 square feet in the 
same months last year. Residential gained 9 per cent above 


the 1913 level. 
WHEELING StocK EXCHANGE, NovEMBER 21, 1924 
Bid Ask Last 


NN ee adie gy 4k se AMSA OR OTE 29 30 30 
ONS S SRS Soe Gee tn ean 75 88 88 
NR Sa) or Ge ete ated mi oayhok ame 140 iets 140 
CN ne ore xs bods panekiecreny tents ee 108 108 


The Wheeling market fcr glass stocks is stronger und operations 
are about 70 per cent of capacity. The volume of new orders 
is more satisfactory. Hazel-Atlas, through its. New York office, 
booked $5,000,000 more business in the first nine months of 
1924, than in the corresponding period of 1923. 


ToLepo Stock ExCHANGE, NOVEMBER 21, 1924 
Bid Ask Last 
Owens Bottle Machine, common......... 417% 42% 42 


Libbey-Owens Sheet Glass, common..... 104 108 106 
Libbey-Owens Sheet Glass, pfd......... 108 110 
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Current Prices of Glass-Making Materials 


Quotations furnished by various producers, manufacturers and dealers. 





1924 
Carlots 
Aluminum hydrate (Al(OH):)...1b. 05 
Aluminum oxide (AI_O;) , 06% 
Antimony oxide (Sb,O:) 
Arsenic trioxide (As,O;) (dense 
II oc dion vot pnu ennawike Ib. 
Barium carbonate (BaCO;) 
(precipitated ) 63.00 
Barium hydrate (Ba(OH).) . 05 
Bone ash ‘ .06 
Borax (Na,B,0,10H,O) " 05 
Borax, fused (Na,B,O,) any mesh. lb. 19 
Boric acid (B,O;), fused " 35 
Cadmium Sulphide (CdS)— 
Red 
Orange 
Yellow 
Chrome Oxide (Cr,O;) 
Cobalt Oxide (Co,O,)— 
In bbls. ; 
NI MS gic e's eureleran ceo o.s Ib. 
Copper oxide— 
Red (Cu,O) 
Black (CuO) 
Black prepared 
Cryolite (Na:A1F<.) 
Feldspar— 


November 21, 


06% 


40 mesh 
Fluorspar (CaF,)— 
Powdered white, 95% 
Hydrofluoric acid (HF) 60% 


Less Carlots 


05% 


Carlots 


_ime— 
Hydrated (Ca(OH).) 
Ib. paper sacks ) 
Burnt (CaO) ground, in bulk.ton 
Burnt, ground, in paper sacks.ton 
Burnt, ground, in 280 Ib. bbls. 
per bbl. 
Magnesium carbonate (MgCO:;)...lb 
Manganese 85% (MnO.) 
Nickel oxide (Ni,O;), black, for 
nickel content 
Nickel monoxide (NiO), 
for nickel content 
Potassium carbonate— 
Calcined (K,CO;) 96% 
Hydrated 85% 
Potassium nitrate (KNO;) (gran.) Ib. 
Potassium permanganate 
(KMn0O,) 
Powdered blue 
Standard formula 
Salt cake, glassmakers (Na.SO,), 
f.o.b. works 
Selenium (Se) 
Soda ash (Na.,CO;) dense, 58%— 
f. o. b. works. 
Bulk, Flat 100 Ib. 
Bulk, on contract....Flat 100 Ib. 
In 400 Ib. bbls., on contract.100 Ib. 
In 400 Ib. bags, on contract .100 Ib. 
Spot orders .05 per 100 Ibs. higher. 
Sodium nitrate (NaNO,), 
Refined (gran.) in bbls..... 
95 
Sodium selenite (Na,SeO;) 
Sodium Fluosilicate (Na,SiFs).... 
Sulphur (S)— 
Flowers, 155 lb. bbl. Per 100 Ib. 


(in 50 


green, 


20.00-25.00 


Less Carlots 


** 


2.30 
08 


.30 


30 


.06 
05% 
06% 


16 
24-26 
32 


22.00-27.00 


2.10-2.25 


2.40 
2.16 


04Y, 

02% 
2.00 

07% 


3.65-3.90 


lead carboys) ‘ sd) 13 
Kaolin (f.0.b. mine) 9.00 12.00 
Lead Oxide (Pb:O.) (red lead)...Ib. 113% 12 
Litharge (PbO) ’ 11% ALY 


Flowers, in bags ..... Per 100 lb. 

Flour, heavy, in bbls..Per 100 Ib. 
Uranium oxide (UO:), 100 Ib. lots.Ib. 
Zine oxide (ZnO) 


2.40 


08 


3.30-3.55 
2.85-3.05 
1.25 
08% 








Monthly Summary of United States Foreign Commerce in Glass 
EXPORTS —— 


1923 1924 1924 
Corrected to October 23, 1924 _ nat oe ae i 





--—Septemher-———— ter Months Ending September—, 
23 


Glass and glass products (total) 


Plate and windcw glass— 
Window glass, common, = 50 sq. ft 
Plate glass, unsilvered, 
Other windows and plate | glass, n.e.s. 
Glass containers (bottles, vials and jars). 
Table glassware, plain 
Table and other glassware, cut or engraved.... 
Glass for lighting— 
ane chimneys and lantern globes.......... Ibs. 
Glebes and shades for lighting fixtures... .lbs. 
I.amps and other illuminating devices, chiefly 
of glass 
Chemical glassware 
Electrical glassware, except for lighting 
CE SN: GUALD ss wince osavcccncctesecscee Ibs. 


Qua antity 


2,574 
166,748 
196,174 

.167,709 
»710.717 
78,794 


181,679 
99,151 


99,604 
20,334 
344,546 
914,797 


_etemerer we 
Value 
$681,171 


a oft . 
Value Quantity 
$890,477 o meaee 


1,394 
73,328 
181,082 
4,542,278 
1,687,178 
55,380 


8,411 
31,710 
15,110 

207,021 

169,187 
18,506 


111,398 
114,904 


63,272 
25,157 
82,058 


611,995 116, 793 


a 


“Qu: intity 


34, 403 


bivindy 
wOoOnNn 
Cone 


1,087,203 


1,159,242 

170,158 
2,205,893 
7,754,241 


$8,279,661 


186,233 
713,467 
314,498 
2,687,220 
1,681,308 
160,856 


290,918 
335,051 


297,653 
123,644 
140,877 
1,347,936 


et, 
Value 


—— 


Quantity 


375,293 


1,500,877 
948,613 


762,357 


64,755,621 


Value 
$6,566,909 


131,644 
414,015 
168,113 
2,160,909 
1,331,320 
115,193 


279,067 
289,890 


221,032 
139,932 
192,136 
1,123,658 





IMPORTS 


Corrected to October 23, 1924 
Glass (total) 


Cylinder, crown and sheet Ibs.— 
EEE EE rr re oer dut. 
Bent, ground, leveled, colored, painted, etc 
and polished 
Plate glass— 
Unsilvered, sq. 
Fluted, rolled, etc., or silvered, 
ing wire netting, sq. 
Centainers—bcttles, vials, etc 
Table and kitchen utensils, Ibs............... dut. 
Glassware, cut or decorated, Ibs.............. dut. 
Blown glassware, n. e. s.,  “Caaghenspaldietper dut. 
Bottles, ornaments, etc., Ibs..............4. dut. 
Rulbs or electric lamps, number 
Chimneys, globes, shades, etc., 
Articles and utensils for chemical, scientific, 
anc experimental purposes, Ibs.............. dut. 
Other glassware 


or contain- 


326,604 
202,628 

84,705 
405.626 

500,239 


2,194,358 


1,592,660 


137,301 104,661 


47,882 38,848 


1,528,240 1,304,662 645,667 
26.081 
10,558 
13,151 

139,943 

130,421 


158,180 37,601 
105,719 
512,649 

1,037,313 
539,188 
527,883 105,826 

71,775 30,963 


160,781 82,424 


38,782,633 


19,580,495 
1,731.271 
342,650 
2,610,266 
4,630,405 


18,198,635 
1,683,705 
607,753 
11,643,734 
291,558 
169,106 
97,989 


1,001,058 
968,101 


1,735,631 


25,917,058 


13,663,915 
2,127,517 


* 691,609 
2,814,366 


4,199,264 
10,681,739 
3,554,387 


730,077 


15 071, 430 


1,433,977 
378,264 

8,309,351 
283,309 
156,417 
149,618 
1,332,449 
1,277,782 
170,962 
644,505 


254,641 
680,155 








’ 
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DIXON CONTINUOUS TANK FURNACES 


















































Dixon Tank Furnaces are constructed in accordance with the best 
glass factory practice. Every feature and detail has been proven 
practical, substantial and efficient. They are always built of the 
best material obtainable, by skilled workmen and are guaranteed 
to give entire satisfaction. 


Repair work, remodeling, tank raising and all other work of this 
nature receives the same undivided attention as new work. 


Our engineering department is at your service always. 


H. L. DIXON COMPANY 


“Everything for the Glasshouse” 
P. O. Box 140 Pittsburgh, Pa. 
Office and Works—Carnegie, Pa. 


European Branch: King, Taudevin & Gregson, Ltd., Melbourne Chambers, Cambridge Street, 
Sheffield, England 





















































HARTFORD-EMPIRE COMPANY 


HARTFORD :-: CONNECTICUT 


GLASS WORKING MACHINERY 


LICENSORS OF 


HARTFORD-FAIRMONT FEEDERS AND AUTOMATIC MACHINES 
EMPIRE MACHINES :-: HOWARD FEEDERS 
GLASS WORKING MACHINERY DEVELOPED FOR SPECIAL PURPOSES 
CONSULTING ENGINEERS FOR MANUFACTURERS OF GLASSWARE 
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FOLLOW THE JUDGMENT OF THE MOST PARTICULAR 


AMCO EQUIPMENT 


AND BUY 








HIGH DUTY TANKS FUEL OIL BURNING SYSTEMS 
AMCO MUFFLE LEHRS GAS PRODUCERS 
MATERIALS HANDLING AND STORAGE EQUIPMENT 








Fulton Building 


THE AMSLER - MORTON COMPANY, Inc. 


The Glass-House Engineers ‘ 


Pittsburgh, Pa. 
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Quality Decides— 


<> 


Wherever glass is made 
Diamond 58% Soda 
Ash is recognized for 
its superior quality. 


<p> 


“Diamond Tested” is 
more than a name. 
It is a guarantee of 
the highest quality. 


Manufactured and Sold by 


DIAMOND ALKALI COMPANY 


PITTSBURGH, PENNA. 
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Dustless 


Dense Soda Ash 


For Glassmakers 
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THE SOLVAY PROCESS CO. 


Detroit, Mich, SYRACUSE, NEW YORK Hutchinson, Kan. 
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WING & EVANS, Inc., Sales Department 
40 Rector Street New York 
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Boston Cincinnati Cleveland Detroit Pittsburgh 
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The Complete New Plant of The Hocking Glass Company at Lancaster, Ohio. Axstin Unit Responsibility shouldered the whole 
load—Design, Construction and Equipment—and completed the job in Record Time. 


Austin Delivers Complete Plant to 























| Hocking Glass Company 
N just 8 weeks after fire destroyed the plant of the Hocking Glass Company 
at Lancaster, Ohio, quick action on the part of The Austin Company 
° ° ° enabled the owners to resume production. 
A Partial List of Austin 
Clients In a little over six calendar months from the date of the fire the plant was 
delivered complete as shown in the illustration above. 
American Plate Glass Co. 
outs } - = Satisfaction with Austin Performance on the initial contract led the Hocking 
oe | ing Glass Company to award to Austin the construction of several additional 
’ ee to ce buildings—Administration Building, Enameling Building and a Large Ware- 
*Hocking Glass Co. house, making this one of the most complete and efficient plants of its kind 
Highland Glass Company : , a 
Saierinathomnl Glkee: Cok in the country. 
“Indiana Glass Works ? . nem ¢ eS Si er ‘ ss 
Lancaster Glass Co. Austin will build for you, under the Unit Responsibility Plan, giving you an 
; 5 de Glaces de ironclad guarantee as to lump-sum price, definite date of delivery, and as to 
*Maryland Glass Corp. . quality of materials and workmanship. Under this plan Austin assumes the 
| ——— wo Se eee whole load of design, construction and equipment. 
The O’Neill Machine Co. se F 7 erie — sia Aa ee 
*Pilkington Brothers, Ltd. The Austin Method of building under the Unit Responsibility plan is fully 
ae Se Se explained in the booklet, “The A No. 1 Plan” which should be in the hands 
Souther, a Co. of every executive responsible for the successful operation of a glass plant. 
a Wire, phone or mail the coupon for your copy of this booklet. 
p *Whitall Tatum Co. 
. icates Repeat Contracts 
Indicates, Repeat Contract THE AUSTIN COMPANY, Cleveland 
Engineers and Builders of Modern Glass Plants 
EE aes bik cae deci 0050 217 Broadway CHICAGO...... Saaeee 1300 Burnham Bldg. 
CLEVELAM Dy. cc. ccccccccs 16112 Euclid Ave. DETROIT ........2201 First Nat. Bank Bldg. 
PITTSBURGH.........493 Union Trust Bldg. PHILADELPHIA ....1220 Jefferson Bldg. 
i 6 ...1794 Arcade Bldg. SEATTLE........... 880 Dexter Horton Bldg. 
‘ BIRMINGHAM. ....807 American Trust Bldg. PORTLAND...............+..516 Porter Bldg. 
THE THE AUSTIN COMPANY OF TEXAS: Dallas, 627 Linz Bldg. 
AUSTIN METHOD THE AUSTIN COMPANY OF CALIFORNIA: Los Angeles, 777 E. Washington St. 
SAN FRANCISCO..... .. 244 Kearney St. 
SSeS SBS SBS SSS BSS Bee eee eee eS 
a 
7 





THE AUSTIN COMPANY, 
CLEVELAND. 
* Please send me a copy of your booklet, 
“The A No. 1 Plan.’’ 

We are interested in the construction of a 
gcc Debieins, WEB occ ciciccsce 
g length ..........., Genettelee. ....5cccicccce 
Dias geen. otehieg Viva te About seid kaos Woks $hbWie 


ENGINEERING CONSTRUCTION EQUIPMENT {it 


GI-12-24 
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There is One Right Way 


to Build a Furnace 


And that way is to entrust the design and construction 
to an organization of engineers who do nothing but 
design and build all types of industrial furnaces. Such an 
organization because of its experience can give you a 
furnace that will include the latest labor and fuel saving 
features. It can also give you better engineering, better 
construction and better materials for less cost. Our 
quotation on any type of industrial furnace will convince 
you that this is true. 


Designing and construction engineers for every type of 


industrial furnace including Chapman-Stein Recuperators 


The $= WN 
CHAPMAN- EN | FURNACE Co. 





MT.VERNON, OHIO. CO 
Since 1833 Engineers and Builders ‘9 
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Who Can Give Me the Latest Developments 
in Gas Producer Practice? 


Doesn’t it seem reasonable that you can rely upon the advice of an 
organization of technically trained engineers whose gas producer experience 
reaches back nearly a quarter of a century—an organization which does 
nothing but design gas producers and advise on complete producer gas 
installations? It is because so many have asked us to solve their producer 
gas problems both in this country and in Europe that we can point to over 
one thousand Chapman units installed during the past five years. 


A Chapman full mechanical producer with every operation automatic 
and continuous is recommended where labor saving and efficiency of opera- 
tion are dominant factors. Where it is more important to keep the invest- 
ment low we furnish a lower priced semi-mechanical producer. Thus we are 
in position to recommend equipment to meet individual conditions. 


A constantly expanding field of service has fitted us to give better and 
more up-to-date service on any gas producer problems. 


The 
CHAPMAN ENGINEERING CO. 


C& Gri) 
COOPER. 
Since 1833 Engineers and Builders CO, 




















THE GLAaAass 


“-theyve 
even dent us 
a design 
for our new 


plant” “ ! / 
Ya 
i 
— 


very man 





INDUSTRY 
































ufacturer can profit 


by this FREE SERVICE 


O make your own investigation of manu- 

facturing advantages for your plant in the 
San Francisco Bay Industrial Distriét might cost 
you several thousand dollars. 


We are prepared to offer you this same service, 
on a wholly impartial basis and without expense 
to you, if you are interested in this growing mar- 
ket of nine million prosperous people best reach- 
ed from the San Francisco Bay District. 


This report will cover, for your specific pur- 
poses, your existing and possible markets, your 
transportation, the enormous resources here 
available in basic raw materials including build- 


ing material, minerals, lumber, and agricultural 
products, your power costs from oil and electric- 
ity and the specially planned Industrial Districts 
with direct rail and water shipment and modern 
facilities as well as climatic conditions, labor effi- 
ciency and other subjects. It will also include, if 
you desire, specimen designs for your plant. 


Californians Inc. is a non-profit organization 
of citizens and institutions. Many of its members 
are known to you at least by name. We desire 
only such new enterprises as can profitably locate 
in the San Francisco Bay Distrié& or in other 
localities of this State. 


Your correspondence is invited. Address: 


Have your secretary fill in and mail this coupon 


Send me specific infor- 
mation about my op- 
rtunities in the San 





lornians Inc 


cadqua gC 


francisco Bay Industrial 
District. 


NAME 


ADDRESS 


SAN FRANCISCO 


140 MONTGOMERY ST., ROOM 811 
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In Black and White 


The black parts of the triangles represent the heat 
lost by conduction and radiation, (left) from an unin 
sulated lehr, and (right) from a lehr insulated with 
Nonpareil Brick—25% in one case, less than 10% in 
the other. 


It is a true picture. Nonpareil Insulating Brick 
built into lehr walls and crowns reduce “radiation 
loss” by 60% to 70%. If you look at it only from the 
standpoint of fuel economy, a 15% saving is a con- 
siderable item. As an investment, it pays for the 
insulation in a very few months; after that it is clear 
profit. 


But fuel saving is only one result of cutting down 
radiation loss. A lehr insulated with Nonpareil Brick 
heats in less time. It is more uniform in temperature. 
It does not have to be overheated in one place to 
insure a high enough temperature in another. It is 





cooler on the outside and more comfortable for the 
workmen. It is a better lehr that costs less to run. 


The insulation of lehrs is treated in detail in the 
72-page book “Nonpareil Insulating Brick,’ which 
will be mailed to you on request. 


ARMSTRONG CorRK & INSULATION COMPANY, 188 Twenty-fourth Street, Pittsburgh, Pa. 


Also manufacturers of Nonpareil High Pressure Covering for steam lines, feed water heaters, boilers. ete.: 
Nonpareil Cork Covering for drinking water sys!ems, brine and ammonia lines and cold pipes and 
tanks generally; Nonpareil Corkboard Insulation for cold storage and constant tem- 
perature rooms; Nonpareil Cork Machinery Isolation for noisy machines, 
and Linotile and Armstrong’s Cork Tile for floors in offices, 
residences, etc. 


Nonpareil Insulating Bric 


For Lehrs, Producer Gas Mains and Boilers 





——— % 
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WOOD AUTOMATIC GAS PRODUCERS 


The Recognized Standard in the Glass Industry 





DELO TLT ae L  EE  PPL SLR D 


The Wood Heavy Duty Gas Producer illustrated above is the 
result of twelve years’ experience in the design, manufacture and 
operation of Automatic Gas Producers. 


Every detail of the machine is built for 


HEAVY DUTY AND CONTINUOUS SERVICE 


and for this reason the cost of upkeep is considerably less than with 


any other mechanical gas producer. It is by far the most RELIABLE 
machine on the market. 


Our catalog gives details. Mailed on request. 






& CPERATING 


AND 
VALVES 


VALVES 


ESTABLISHED !1803 


BoLADE LEIA. FA. 


HYDRAULIC WOOD CAST IRON 
MACHINERY e PIPE,HYDRANTS 
a 
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Hermansen Furnaces 


Produce Better 
Glass 


The flame travel in Hermansen Glass Melting 
Furnaces is continuous—no switching back 
and forth. 


More even temperature results. 
Quicker melting is secured. 
Higher temperatures are maintained. 


Less fuel is required. 


All installations made by this organization are 
on a basis of guaranteed fuel consumption. Our 
engineers will gladly cooperate with you. 








INDUSTRIAL FURNACE DEPARTMENT 


ing Loi Corporation 


bustion Engineerin 43 Broad Street 






Offices in Principal Cities Throughout. the World 
Frederick Multiple Retort Stokers Combuseo Water Seai Conveyors Green Cast Iron Hoppers Coxe Stokers 
@MAT)p Type E Stokers Type K Stokers Lopuleo Pulverized Fuel Systems Green Pressure Waterbacks Grieve Grates 
. mm. Type D Stokers Type H Stokers Green Chain Grate Stokers Quinn Fuel Oil Bquipment Air Heaters 
Self-Contained Stokers CE Fin Furnaces CEC Tube Scraping Device 
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That Supreme 
veliability ¢ 





Out-valuing all 
others where, as in 
glass making, con- 
tinuous operation 
without breakdown 
or delay is impera- 
tive. 


ABSOLUTE 
RELIABILITY — the 
most important but 
not the only notable 
characteristic of 
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THE MORGAN 





POKERLESS PRODUCER GAS MACHINE 


—which in all respects measures up to the exacting requirements of the 
following progressive glass manufacturers: 


Cormine Ginds WOPNB. 2 5.ciccsccnscs Corning, New York 
Macbeth-Evans Glass Co. ........... harleroi, Penn. 
National Lamp Works. .........sc0¢ Cleveland, Ohio 
National Plate Glass Co............ Ottawa, Illinois 
Edward Ford Plate Glass Co........ Rossford, Ohio 
Edison Lamps Works .........ccceces Fort Wayne, Ind. 
Benmel-Atins Gise CO. oi oe cc acccceces Grafton, W. Va. 
Ce CE MN Oe, Ok Seaawavede eens Fairmont, W. Va. 


Pere Slenes Peseta. ss cc ccciceceuee 


Total number installed in Glass Plants 


8 Machines 
4 * 

6 
13 

> 

2 “ 

1 “ 
13 * 


57 Machines 


Morgan Construction Company 
Worcester 


Massachusetts 


Pittsburgh Office: 610 Magee Building 
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A True Test of 
**Dustless’’ Soda Ash 


T HE non-dusting quality of Dense Soda Ash cannot be 

accurately judged by mere observation of its behavior 
4 upon unloading. Such conclusions are too largely depend- 
- ent upon existing weather conditions, which are the most 
| serious factor in creating a dust nuisance. 


To provide a universal test by which a true comparison 
of non-dusting quality may be obtained, we submit our 
Dense Soda Ash to a standard screening analysis to deter- 
mine the percentage of fine particles which will pass 
through a 200-mesh screen and may therefore be consid- 
ered as dust. Before leaving our works, every car of 
Mathieson Dense Ash must measure up to our standard 
screening test. 





Its exceptional freedom from dust and its uniform 
chemical and physical properties make ‘“‘Eagle-Thistle”’ 
Dense Soda Ash particularly suited to the glassmaker’s 
requirements. 


Thc MATHIESON ALKALI WORKS Yzc 


25 WEST 43° STREET NEW YORK CITY 





PHILADELPHIA CHICAGO 


PROVIDENCE e—THr> CHARLOTTE 
(GQaeve yer: with ger, gait 

Bicarbonate of Soda \“ 
Liquid Chlorine-Caustic Soda 
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i 
Look over your Pyrometer Equipment 


In the general overhauling of your plant do not overlook your Pyrometer Equipment. 
Are your Instruments functioning correctly? 


Are they equipped with Brown Automatic Cold Junction Compensation, patented December 28, 1920, 
licensed under patent No. 869668; which automatically compensates for both cold junction and tem- 
perature coefficient errors, or are you still using the old bothersome methods? 


Are your Thermocouples in good shape? Do you have sufficient spares? 


Have you carefully considered the matter of Brown Automatic Temperature Control which is working 
so successfully in other glass plants? 


Write us at once for any information desired or, we will be glad to huve one of our Engi- 
neers call and go over your temperature control problem personally—and make suggestions. 


——= The following helpful ———— Address the Brow n Instrument Company, 4513 Wayne Ave., Philadelphia, 

or one of our District Offices, New York, Boston, Pittsburgh, Cleveland, 

Columbus, Detroit, Chicago, St. Louis, Birmingham, Houston, Denver, 

Brown Pyrometer Catalog No. 14. San Francisco, Los Angeles, Montreal. 

Automatic Control of Lehr Tempera- 
tures, Folder 22-8. 

Brown Pyrometers at American Plate 
Glass Corp., Folder 22-9. 

Brown Automatic Temperature Con- 
trol at Owens Bottle Co., Folder 
22-10. 


Write for them now. 


printed matter sent on request 

















| 
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THE NEW ENGELHARD 
TYPE “S” RECORDER 


SIZE: Case is 18” high, 14” wide, 1014” deep. 
CHART: Calibrated width is 534”. 
SWITCH: Platinum electrodes, mercury con- 


tacts. 


CAPACITY: Single and 2, 3, 4 & 6 records. 
RECORD: On top of chart. Instantly visible. 
RE-ROLL: Chart is automatically rerolled. 
CASE: Totally dust and fume proof. 
OPERATION: From 100 or 220 volt A.C. or 


D.C. circuits. 





Excellent for Glass House Work 











May we send you Bulletin 34-S? 
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T took a long time for Pyrometers to fight their 
way to recognition in the glass trade. 


Today Pyrometers are indispensable factors in every modern glass making plant and 
the question is not “shall we use them?” but “which kind?” When you have to face 
that question, Bristol’s instruments will interest and help you. There is a proper type 
for every purpose including— 


INDICATING, RECORDING AND CONTROLLING TEMPERATURES 
IN TANK, FURNACE AND LEHR 


BRISTOL Pyrometers possess all the character- from pyrometer chart.—A big improvement which 
istics that distinguish the ordinary good pyrom- you should take advantage of. 

eter and numerous special features besides. Full particulars can be had by sending for 
Prof. W. H. Bristol developed the first practical Pyrometer Book No. 1401-BK and 
thermo-clectric pyrometer and Bristol instruments Temperature Controller Book No. 319. 


have kept. the lead ever since. 


The most important of recent pyrometer improve- 
ments—the automatic cold-end compensator—is a 
Bristol development and is now standard equip- 
ment on all Bristcl pyrometers. It eliminates 
cold-end troubles and annoyances and makes 
possible correct reading of temperatures direct 


The BRISTOL COMPANY 


WATERBURY, CONN. 














FOR CUT GLASS 


use our 
U. S. A. Brand—White Spanish Wheels 


SCRATCH WHEELS FINE WORK 


White Mexican Sheet Felt. Extra Spanish—Fine White Felt. 


Wheels are manufactured in all sizes. 


Sheet Felt—in strips 3 x 3 x 36—48 or 54” long, or in sheets uncut, 
36 x 36—36 x 48—36 x 54. 


Goods are Standard, will wear 14 longer, weigh less per sheet, strip 
or wheel than our competitors; are evenly felted by Natural 
Process of shrinkage, and will test 100% wool. 





One trial is all that will be required to show why they are 
BEST in every TEST 


EASTERN FELT COMPANY 


MANUFACTURERS 
Factory: Winchester, Mass. Office: 10 High St., Boston, Mass. 


ES UL {ULL RMN) 


iN 
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Note the cap: Not a loose brick or sign of crack, 
either before or after bringing furnace up to heat. 
Of course, this is Russell construction, the kind you 
can have right now. 






ST. LOUIS, MO. 


GR-216 








Wiederholdt System of Tile-Concrete Construction 
CHIMNEYS |” 


FOR 





BINS 














FOR 
Glass Furnaces. Batch Material 
Power Plants, Ete. Storage 
Write for booklet, “The Send us your 
Modern Chimney” Specifications 


Sixteen Chimneys at Illinois Glass Co., Alton, II. 


WIEDERHOLDT CONSTRUCTION CO., 625 Bank of Commerce Bldg., St. Louis, Mo. 


NEW YORK OFFICE, 309 CHURCH STREET 








AUTOMATIC 


Narrow Neck and Wide Mouth 


Bottle Blowing Machines 
Strictly Automatic When Operated With 
Mechanical Feeding Device 
Can be Operated by Hand Gatherers 


Speed 10 to 32 bottles per minute, ranging 
in size from ¥% oz. to one gallon. 


Lynch Glass Machmmery Co. 
Anderson, Ind. U.S.A. 
Cable Address: “LYNCHNOBOY” Anderson. 
Codes: A. B.C. Fifth Edition, Bentley’s, Western Union 

























° * 
Shes te med Williams Glass Crushers 
For years, Williams Hinged Hammer 
Crushers have been the standard for 
crushing glass in such plants as 
Libbey-Owens Sheet Glass Co., 
for Hazel-Atlas Glass Co., and many 
others. 
Bottles Shades Vases They reduce to 1", 46° or any 
Jars Globes Tableware pon Foy br la 
Tumblers Lenses Etc. of Sus grate coh bo sapstaaed to 
Write to Write for details on a size tor 
The Toledo Mould Company Williams Patent Crusher & Pulverizer Co. 
Toledo, Ohio, U. S. A. 803 Montgomery Street, St. Louis, Mo. 
Cale“Abiet “Tomer << oh care. 
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WE DESIGN AND 
} BUILD 
Tank Furnaces 
Pot Furnaces 
Annealing Lehrs 
Producers Gas 


Plants 
Fuel Oil Systems 
Batch Plants 
Conveyor Systems 
Power Plants 





their thorough knowledge of glassworks engineering principles, - ° 
design and construction, but also that practical and indis- tS) r E T - ™" 

: pensable ‘‘know-how’' without which all efforts directed towards IMPLEX NGIN EERING Co. 

building successful glass-making equipment are apt to prove un- 

availing and sometimes even result in disaster. WASHINGTON TRUST BUILDING 

Your investment in lehrs, furnaces, producers and other glass- 


making equipment is safe when Simplex Engineers are in charge WASHINGTON PENNSYLVANIA 


of its construction 





IMPLEX Engineers put into every job they handle not only 
{ 








| 
| 














cei We manufacture three = of 
MILLER | LUMBLER MACHINES 


FEEDER These are known as Model “P” for Paste 




















| Progressively  ; Mold | Tumblers, Model 
developed : P-B” for Thin Blown 
U's yn ae (hot mold) Tum- 
manufacturers blers, and Model 
have 98 in- il se ER 
stalled. ler for Pressed 
For mutual = umblers. 


protection and 
results align I , 
yourself with et us furnish you 


with particulars 


MILLER on these Ma- 
GLASS chines. 

ENGINEERING ane 

COMPANY 





A letter from 











SWISSVALE, 4 
: PENNA. j | You will 
Py : bring them. 
Have you subscribed to 


The Glass Industry? 
Send Two Dollars and — name and address for the next MILLER MACHINE & MOLD WORKS 


twelve numbers. Cable address ‘“‘“EMILLER" Western Union Code 
The Glass Industry, 50 Church Street, New York 705-719 Ann Street Columbus, Ohio, U. S. A 
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During 1925 
Keep all your copies of 


TheGlass Industry 


intact and in good order and 
at the end of the year return 


them to the publisher for 





binding. 

















READERS’ WANTS 














Sales Engineer Wanted 


Company manufacturing glass house 
refractories; also designing and erect- 
ing tanks, etc., has opening as Sales 
Engineer for man with practical ex- 
perience and knowledge of glass 
business. Give full details as to age, 
experience, references, etc. Address, 
“Sales Engineer,” care THE GLASS 
INDUSTRY, 50 Church St.. New 
York. 





Wanted to Buy 


We buy for spot cash surplus 
and edd lets of chemicals, oils, 
dyes, intermediates, solvents, 
gums, glues, waxes and any item 
of a chemical nature. 


Republic Chemical Company 


MAKE YOUR 
WANTS KNOWN 


When you need a superintendent, 
chemist, furnace or gas producer ex- 
pert, or other help, or if you want to 
buy or sell anything—from used equip- 
ment to an entire factory—or desire 
perhaps a better job for yourself, let 
the facts become known to the many 
executives and employees of glass fac- 
tories throughout the land who are 
regular readers and might be interested 
in your proposition. 

The classified advertising rate for 
space one inch deep and one column 
wide is $2.00 per insertion. 


Larger or smaller space in propor- 
tion. 


Send your order to THE GLASS 





303 Pearl Street, 


New York, N. Y. INDUSTRY, 50 Church St., New York. 








———_— 














THe GLASS 


Stand a Run of 18 Months 


That’s the record of Laclede-Christy 
famous Tank Blocks in the plant of 
the Gayner Glass Works, Salem, N. 
J. This firm writes us: 

“The Laclede-Christy Tank Blocks in the 
furnace we have just renewed have been 
entirely satisfactory. We have just com- 


INDUSTRY 


The flux line was entirely worn out but in 
very good shape considering the length of 
the run. We have just started in with 
another run and we hope to have as good 
service from these as we did from the last.” 
In L-C Tank Blocks you get the 
3est of Raw Materials, the Best of 
Workmanship, the Best of Appear- 








Write for pleted the longest run we have ever made wt us A 
_—— in any of our furnaces, 18 months. ance and Fit. Use them! me 
ooklet A say 
LACLEDE-CHRISTY, ST. LOUIS, U. S. A. 
Suprafrax Ask for our Educational Film, “The Story of Fire Clay Refractories” 







Let us demonstrate the advantages of L-C Suspended Flat Arches 


LACLEDE-CHRISTY TANK BLOCKS 





HR449 





Tank Blocks, Prepared Clays, 
Covered Pots 


GRAND VIEW CLAYS 


Raw and Burnt Pot Clays 


“*Stones’” from clays have been eliminated 


Furnace Clay 
by the use of our 


Prepared Clays and Mixtures 
Pots and other purposes 


High Grade Refractories 


MITCHELL CLAY MFG. CO. 


ST. LOUIS, MO. 


for 


Exclusive Patented Clay Batches 


REFRACTORIES DEPARTMENT 


Pittsburgh Plate Glass Co. 
PITTSBURGH, PA. 











STANDARD CHEMICALS 


John C. Wiarda & Company 


265 Green Street, Brooklyn, N. Y. 


J. W. Cruikshank Engineering Co. 


FURNACES AND LEHRS, 





Antimony Boracic Acid 
STEEL CONSTRUCTION — a, 
, Manganese ASH White Arsenic 
PLATE GLASS MACHINERY, Oxide Hydrofluoric 
POWER PLANTS, Fluorspar BONE Acid 
FOUNDATIONS. Feldspar ASH Potash Car- 
Calcspar bonate 











ESTABLISHED 1871 


230 Fifth Avenue Pittsburgh, Pa. 


Manufacturers — Importers — Grinders 


HYTEMPITE 


Universally used in 
FURNACES of all 
types for laying up 


fire brick and for patches 
and repairs. Reduces 
maintenance by increasing 
life of brick work. 


QUIGLEY 
Furnace Specialties Co, 




















Bound Volumes 
OF 


The Glass Industry 








We have a few volumes containing 
the twelve issues of 1923, neatly 
bound in buckram, to dispose of. 


Price $4.00 


THE GLASS INDUSTRY 


Ine. 
25 Bey Stra 
50 Church St., New York Bey Street, Now York 


Agents in all imdnus- 
trial center. . 
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THE GLASS INDUSTRY CLASSIFIED BUYERS’ GUIDE 


FOR FURTHER INFORMATION, SEE ALPHABETICAL DIRECTORY OF ADVERTISERS AND CONSULT ADVERTISEMENTS 














AIR COMPRESSORS 
Cooper, C. & G., Co., Mt. 
ALUMINUM HYDRATE 


Vernon, Obio. 


Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 

ALUMINUM OXIDE ; ’ 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 

ALUMINUM SULPHATE 
Pennsylvania Salt Mfg. Co.. Philadelphia, Pa. 

ANTIMONY OXIDE avg 
Drakenfeld, B. F., & Co., Inc., New York. 
Harshaw. Fuller & Goodwin Co., Cleveland, O 

ARCHES, FLAT SUSPENDED : 
Laclede-Christy Clay Products Co., St. Louis. 

Mo. 

ARSENIC ’ 4 
Drakenfeld, B. F., & Co., Inc., New York. 
Harshaw, Fuller & Goodwin Co., Cleveland, 0 
Wiarda, John C., & Co,, 265 Green St., Brook- 

lyn, - <, 


AUTOMATIC BOTTLE MACHINERY (See Glass 
Working Machinery) 
AUTOMATIC CONVEYORS AND LEHR 


FEEDERS 

Amsler-Morton Company, The, Pittsburgh, Pa. 

Dixon, H. L., Co.. Box 140. Pittsburgh, Pa. 

Hartford-Empire Co., Hartford. Conn. 

Simplex Engineering Co., Washington, Pa. 
AUTOMATIC GLASS FEEDERS (See Glass 


Feeders) 

AUTOMATIC GLASS WORKING MACHINERY 
(See Glass Working Machinery) 

BATCH HANDLING AND MIXING SYSTEMS 


Amsler-Morton Company, The, Vittsburgh, Va. 
Cruikshank, J. W., Eng'r’g Co.. Pittsburgh, Pa 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Russell Engineering Co., St. Louis. Mo ; 
Simplex Engineering Co., Washington, Pa. 
ENT LASS ree 
. Clarksburg Glass Co., Clarksburg, W. Va. 
OND CLAY 
. Amsler-Morton Company, The, Pittsburgh, la. 
Dixon, H. L.. Co.. _ 140, Pitrsburgh, Pa. 
Laclede-Christy Clay Products Co., St. Louis, 
Mo. 
Mitchell Clay Mfg. Co., St. Louis, Mo. 
Quigley Furnace Specialties Co., 2% Dey St 
New York. 
BONE ASH 
Wiarda John C., & Co., 265 Green St., Brook- 
lyn, N.Y 
BORAX , . 
Pacific Coast Borax Co., New York. 
BORIC ACID 
Pacific Coast Borax Co., New York. 
BOTTLE-MAKING MACHINERY (See Glass 


Working Machinery) 
BRICK, INSULATING 
Armstrong Cork & Insulation Co., 
Pittsburgh, Pa. 
Quigley Furnace 
New York. 
BUILDING CONTRACTORS 
Austin Co., Cleveland, 0. 
BULB BLOWING MACHINERY, AUTOMATIC 
Hartford-Empire Co., Hartford, Conn. 
BURNERS (See Furnaces, also Gas Burners) 
CADMIUM SULPHIDES 
Drakenfeki, B. F.. & Co., 
Vitro Manufacturing Co., 
CASTINGS aes 
L., Co., Box 140, Pittsburgh, 
CEMENT, ta TEMPERATURE 
Laclede-Christy Clay Products Co., 
Mo. 
Quigley Furnace Specialties Co., 
New York. 
CEMENT, INSULATING. 
Armstrong Cork & Insulation Co., 188 24th St., 
Pittsburgh, Pa. 
CHEMICALS, GLASS-MAKERS’ 
Diamond Alkali Co., littsburgh, Pa. 
Drakenfeld, B. F., & Co., Ine., New York. 
Frink Decolorizer Company, Lancaster, O. 
Grasselli Chemical Co., Cleveland, 0. 
Harshaw, Fuller & Goodwin Co., Cleveland, 0. 
Michigan Alkali Co., New York. 


188 24th St., 


on 


Specialties Co., 25 Dey St., 


Ine., New York. 
Pittsburgh, Pa. 


Pa. 
St. Louis, 


25 Dey St., 


Mathieson Alkali Works, Inc., New York 
Pacific Coast Borax Co., New York. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Sharp-Schurtz Company, Lancaster . 

Solvay Process Co., Syracuse, N. Y. 

Vitro Manufacturing Co., Pittsburgh, Pa. 
Wiarda. John C., & Co., 265 Green St., Brook- 


lyn, N. Y. 
CHEMISTS, CONSULTING 
Adams, Irving E., Box 491, Shreveport, La. 
Sharp-Schurtz Company, Lancaster, 0. 
Solvay Process Co., Syracuse, N. Y. 
EYS 


Amsler-Morton Company, The, Pittsburgh, Pa. 
Pixon. H. L., Co., Box 140, Pittsburgh, Pa. 
Wiederholdt Construction Co., St. Louis, Mo. 


CHROME OXIDE 
Drakenfeld, B. F., & Co., Inc., New York, 
Vitro Manufacturing Co., Pittsburgh, Pa. 
CLAY (See Bond Clay, Fire Clay, Furnace Clay, 
Pot Clay) 
CLAY POTS 
Laclede-Christy Clay Products Co., St. Louis, 
Mo, 
Pittsburgh I'late Glass Co., 
Pittsburgh, Pa. 


COAL HANDLING AND STORAGE SYSTEMS 
Amsler-Morton Company, The, Pittsburgh. Pa. 
Cruikshank. J. W., Eng’r’g Co.. Pittsburgh, Pa 
Dixon. H. L.. Coa., Box 140, Pittsburgh, Pa. 
Russell Engineering Co., St. Louis. Mo. 
Simplex Engineering Co., Washington, Pa. 

COBALT OXIDE 
Drakenfeld. B. F., & Co., Inc., 
Harshaw, Fuller & Goodwin Co.. 


CONSULTANT, GLASS CHEMIST 
Adams, Irving E., Box 491, Shreveport, 
CONTRACTORS 
Building 
Austin Co., Cleveland, 0. 


Glass Factory, Furnace Construction and Repairs 
Amsler-Morton Companys, The, Dittsburgh, Pa. 
Chapman-Stein Furnace Co., Mt. Vernon. O. 
Combustion Engineering Corp., New York. 
Cruikshank. J. W., Ene'r’g Co.. Pittsburgh, 
Dixon, H. 1., Co.. Box 140, Pittsburgh, Pa. 
Russell Engineering Co., St. Louis. Mo. 
Simplex Engineering Co., Washington, Pa. 

COPPERAS 
Harshaw, Fuller & Goodwin Co., 
COPPER OXIDE, BLACK 
Drakenfeld, RB. F.. & Co.. Inc., New York. 
Harshaw, Fuller & Goodwin Co.. Cleveland, 0 
Vitro Manufacturing Co., Pittsburgh, Pa. 
CRYOLITE (See Kryolith) 
CRUSHERS AND PULVERIZERS 

Glass, Coal, etc. 

Williams Patent Crusher & Pulverizer Co. 

Moatgomery St., St. Louis, Mo. 

DECOLORIZERS 

Drakenfeld. RB. F.. & Co., 

Frink Decolorizer Company. Tancaster, 0. 

Harshaw, Fuller & Goodwin Co.. Cleveland, 

Sharnp-Schnrtz Company, Lancaster, 0. 
ENGINEERING SERVICE 

Factory Buildings 
Austin Co., Cleveland. 0. 
imney and Power Plant 
Amsler-Morton Company, The, Pittsburch, Pa. 
Dixon, HL... Co.. Box 140, Vittsbureh, Pa. 
Simplex Engineering Co., Washington, Pa. 
Wiederholdt Construction Co,, 625 Bank of Com 

merce Ridg.. St. Louis, Mo. 

Fuel and Furnace 
Amsler-Morton Company, The, Pittsburgh. Pa. 
Chapman Engineering Co.. Mt Vernon. Oho. 
Chapman-Stein Furnace Cu., Mt. Vernon. 0. 
Combustion Engineering Corp., New York. 
Dixen. TT. 1... Co.. Box 140. Pittshburch, Pa. 
Hortford-Empire Co., Hartford. Conn. 


Refractories Dept., 


New York. 


Cleveland, 0 


La. 


Pa 


Cleveland, 0 


, 808 


Ine., New York. 


0 


Quigley Furnace Specialties Co., 25 Dey St. 
New York. 
Russell Engineering Co., St. Louis, Mo. 


Sharn-Schurtz Company, 
Simplex Engineering Co., 
Wood . D. & Co., 
Glass Factory 
Amsler-Morton Company. The, Pittsburgh, Pa. 


Lancaster, 0. 
Washington, Pa, 
Philadelphia, Pa. 


Cruikshank. J. W., Eng’r'g Co.. Pittsburgh, Pa 
Dixon. H. L.. Co.. Rox 140. Pittsburgh, Pa. 
Hortford-Empire Co.. Hartford. Conn. 

Russell Engineering Co., St. Louis, Mo. 
Sharp-Schurtz Company, Lancaster. 0. 
Simplex Engineering Co.. Washington. Pa. 

Mechanical 
Cruikshank. 7. W., Eng’r’g Co., Pittsburgh, Pa 


Plate Glass Factory 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Cruikshank. J. W., Eng’r’g Co.. Pittsburgh, Pa. 
Dixon. H. L., Co.. Box 140, Pittsburgh, Pa. 
Producer Gas 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Chapman Engineering Co... Mt. Vernon. Ohio. 
Dixon. H. L.,. Co.. Box 140. Pittshurgh, Pa. 
Morgan Construction Company. Worcester, Mass. 
Simplex Engineering Co.. Washington, Pa. 
w D. & Co., Philadelphia, Pa. 


Cooner. C. & G.. Co.. Mt. Vernon, Ohio. 
FEEDERS, AUTOMATIC GLASS (See Glass 
Feeders) 


FELDSPAR 
Drakenfeld, B. F., & Co. Inc., New York 
Harshaw, Fuller & Goodwin Co., Cleveland, 0 
Sharp-Schurtz Co., Lancaster, 0. 
Wiarda, John C., & Co., Brooklyn, N. Y. 





FELT POLISHING WHEELS AND SHEETS 
Eastern Felt Co., Winchester, Mass. 

FIRE BRICK (See also Refractories) 
Amsler-Morton Company, The, l’ittsburgh, Pa. 
Dixon, H. L., Co.. Box 140, Pittsburgh, Pa. 
Laclede-Christy Clay Products Co., St. Louis, 


Mo. 
Mitchell Clay Mfg. Co., St. Louis, Mo. 

FIRE AND FURNACE CLAY 
Amsler-Mortun Company, The, Pittsburgh, Pa. 
Dixon, H. L., Co.. Box 140, Pittsburgh, Pa. 


Laclede-Christy Clay Products Co., St. Louis, 
flo. 

Mitchell Clay Mfg. Co., St. Louis, Mo. 

Quigley Furnace Specialties Co., 25 Dey 8t., 


New York. 
FLOATING AGITATORS 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Chapman Engineering Co., Mt. Vernon, Ohio. 
Dixon. H. L., Co., Box 140, Pittsburgh. Pa. 
FLUORSPAR 


Harshaw, Fuller & Goodwin Co., Cleveland, O. 


FURNACE ENGINEERS (See Engineering Serv- 
i 


ice 
FURNACE INSULATION (See Insulating Brick) 
FURNACE REPAIR MATERIALS 
Amsler-Morten Company, The, Vittsburgh, Pa. 
Armstrong Cork & Insulation Co., 188 24th St., 
Pittsburgh, Pa. 


Dixon, H. L., Co.. Box 140. Pittsburgh, Pa. 
Laclede-Christy Clay [Troducts Co., St. Louis, 
0. 
Mitchell Clay Mfg. Co., St. Louis, Mo. 
Quigley Furnace Specialties Co., 25 Dey St., 
New York 
FURNACES 
Annealing (See Lehrs) 
Tank and Pot 


Amsler-Morton Company, The, Pittsburgh, Pa. 
Chapman-Stein Furnace Co., Mt. Vernon, O. 
Combusticn Engineering Corp., New York. 
Cruikshank, J. W., Eng'r’g Co., Pittsburgh, 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Kussell Engineering Co., St. Louis, Mo. 
Simplex Engineering Co., Washington, Pa. 
Recuperative 
Chapman-Stein Furnace Co., Mt. 
Combustion Engineering Corp., 
CAS BURNERS 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Sbarp-Schurtz Co., Lancaster, 0. 
GAS ENGINES (See Engines) 
GAS MAINS, STEEL 
Amsler-Morton Company, The, Pittsburgh, Pa. 
GAS PRODUCERS (See Producer Gas Plants and 
Fuel Gas Plants) 
GAUGES (Recording, Pressure and Vacuum) 
Bristol Co., Waterbury, Conn. 
CLASS CONSULTANT 
Adams, Irving E., Box 491, money <td 
GLASS CRUSHERS (See Crushers 
GLASS DECORATING MATERIALS, “C COLORS, 


ETC. 

Drakenfeld, B. F., & Co., New York. 

Harshaw, Fuller & Goodwin Co., Cleveland, 0. 

Vitro Manufacturing Co.. Pittsburgh, Pa. 
FEEDERS, AUTOMATIC 

Hartford- -Empire Co., Hartford, Conn. 

Miler Glass Engineering Co., Swissvale. Pa. 

O'Neill Machine Co.. Toledo, O. 

GLASSHOUSE CASTING? 

Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
GLASSHOUSE MACHINERY AND _ EQUIP- 
MENT (See also Glass Working Ma 

Amsler-Morton Company, The, Pittsburgh, 

Dixon, H. L., Co., Box 140, Pittsburgh, 

Hartford-Empire Co., Hartford, Conn. 

Lynch Glass Machinery Company, Anderson, Ind. 

Wm. J. Miller, Swissvale, Pa. 

Miller Machine & Mold Works, Columbus, Ohio. 

O'Neill Machine Co.. Toledo, O. 

Russell Engineering Co., St. Lonis. Mo. 

Simplex Engineering Co., Washington, Pa. 
GLASSHOUSE TOOLS 

Amsler-Morton Company, The, Pittsburgh, Pa. 

Dixon, H. 1... Co.. Rox 140, Pittshurch, Pa. 
GLASS PLANTS, COMPLETE INSTALLA 

Amsler-Morton Company, The, Pittsburgh, Pa. 

Austin Co., Cleveland. 0. 

Cruikshank, J. W., Eng'r’g¢ Co., Pittsburgh, Pa. 

Dixon. H. L.. Co.. Box 140, Pittsburgh, Pa. 

Hartford-Empire Co., Hartford, Conn. 

Russell Engineering Co., St. Loms. mo, 

Simplex Engineering Co., Washington, Pa. 
GLASS SAND 

Standard Silica Co., 39 So. 

Chicago. 111. 


Pa 


Vernon. O. 
New York. 


La. 


) 
Pa. 
Pa. 


Ta Salle S8t., 


United States Silica Co., 122 Youth Michigan 
Ave., Chicago, Il 


(Continued on page 22) 
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“PITTSBURGH”’ 
ILLUMINATING GLASSWARE 


“DELICA 
WHITE” 








FANVLY 


Complete Line on Display at our Show Rooms 


PITTSBURGH NEW YORK PHILADELPHIA 
CHICAGO SAN FRANCISCO LOS ANGELES 


Pittsburgh Lamp, Brass & Glass Co. 
PITTSBURGH, PA. 
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Fourcault Sheet Glass bent in 
all ordinary sizes and shapes. 


Fourcault Glass is especially 
adapted for bending purposes 
due to its uniform thickness 
and superior annealing which 
not only improves the appear- 
ance of the glass but gives it 
greater strength and decreases 
breakage. 
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The Clarksburg Glass Company 


CLARKSBURG, WEST VA. 


LL 


Only factory bending Fourcault Glass 
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BENT GLASS 
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DECOLORIZER ff 


For Ordinary 
Flint Glass in Tanks 


ANTI-COLOR }y 


For High Grade Flint 
Glass in Pots or Tanks 
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Try them! 


The success others 
are having, you 
can have. 


FRINK 


D izer C 
ecolorizer Co. 
Lancaster, Ohio, U. S. A. 
ma si Foreign Representative 
= A. C. JACOBS 
A 11 Abercorn Place 
inna London, N. W. 8, England 








Johnston Brokerage Co. 


Manufacturers 


WINDOW GLASS 


Incorporated Capital and Surplus $250,000 
Selling Standard Brands—Carloads Only 


First National Bank Building 
Pittsburgh, Pa. 


BRANCH OFFICES 
E. H. FLOOD, Eastern Agent, 296 Broadway, New York, 
nN. F. 


H. A. COLE, Western Agent, 916 Lumber Exchange Build- 
ing, Chicago, II. 

Kansas City Office, 1004 Commerce Building, Kansas City, 
Mo. 

Philadelphia Office, Franklin Bank Building, Philadelphia, 
Pa. 


CANADIAN OFFICES 


Jos. Taylor & Son, Agents, 507 McKinnon Building. 
ronto, Ont., Canada. 


N. J. Dinnen & Co., Ltd., Winnipeg, Man., Canada. 


To- 








Excellent Service—Best Quality—Large Capacity 
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(Continued’ from page 20) 
GLASS WORKING MACHINEKY 
Automatic and Semi-Automatic Bettle Blewing, 
Electric Presses, etc. 
Harttord-Empire Co., Hartford, Conn. 
Lyuch Glass Maehinery Company, Auderson, Ind. 
Wm, J. Miller, Swissvaie, Pa. 
Miller Machine & Muid Works, Columbus, Obio. 
O’ Neill Machine Co., The, Toledo, Ubie, 
O'Neill Machine Co., 10 Savoy St., Strand, Lon 
don, W. C. 2, England. 
ILLUMINATING 
Vittsvurgh Lamp, Brass & Glass Company, 
Pittsburgh Va 
INSULATING BRICK, FURNACE AND BOILER 
Armstrong Cork & Insulation Co., 158 24th St., 
Pittsburgh, Pa. 
Dixon, HM. L., Co., Box 140, Pittsburgh, Pa. 
Quigley Furnace Specialties Co., 25 Dey St., 
New York. 
INSULATION, HEAT 
Armstrong Cork & Insulation Co., 188 24th St., 
Pittsburgh, Pa. 
Diaxaun, Li. L., Co., Box 140, Pittsburgh, Pa. 
Quigley Furnace Specialties Co., 25 Dey St., 
New York. 
KRYOLITH 
Hurshaw, Fuller & Goodwin Co., Cleveland, 0. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
LEHR FEEDERS (See Automatic Conveyors and 
Lehr Feeders) 


Aumsler-Morton Company, The, Pittsburgh, Pa. 

Cruikshank, J. W., Eng’r’g Co., Pittsburgh, Pa. 

Dixon, H. L., Co., Bux 140, Pittsburgh, Pa. 

Hartford-Empire Co., Hartford, Conn. 

Simplex Engineering Co., Washington, Pa. 
LEPIDOLITE 

Drakenfeld, B. F., & Co., Inc., New York. 
LITHARGE 

Harshaw, Fuller & Goodwin Co., Cleveland, Ohio 
MANGANESE 

Drakenfeld, B, F. & Co., Inc., New York 

Harshaw, Fuller & Goodwin Co., Cleveland, 0. 

Wiarda. John C.. & Co., Brooklyn, N. Y. 
MIXERS, BATCH (See Batch Handling Systems) 
MOLDS, MACHINE AND HAND 

Wm. J. Miller, Swissvale, la. 

Miller Mactuve & Mold Works, Columbus, Obio. 

O'Neill Machine Co., The, Toledo, (Ohio, 

O'Neill Machine Co., 10 Savoy St., Strand, Lon 

don, W. C. 2, England. 

Toleda Mould Co., Factories Ridg., Toledo, O. 
OPACIFIERS 

Pennsylvania Salt Mfg. Co., Philadelphia, Pa 
POLISHING WHEELS, FELT 

Eastern Felt Co., Winchester, Mass 
POLISHING FELTS 

Eastern Felt Co., Winchester, Mass 
POWDERED BLUE 

Drakenfeld. BK. F., & Co., Inc., New York. 

Harshaw, Fuller & Goodwin Co., Cleveland, 0 

Sbharyp-Sechurtz Company, Lancaster. 0 

Vitro Manufacturing Co., Pittsburgh, Pa. 
POWER PLANTS 

Simplex Engineering Co., Washington, Pa. 

Wieuerhvlt Construction Co., 625 Bank of 

Commerce Bidg., St. Louis, Mo. 


PRODUCER GAS PLANTS (See also Fuel Gas 
Plants) 
Amsler-Morton Company, The, Pittsburgh, Pa 
Chapman Engineering Co., Mount Vernon, Obio. 
Dixon. H. L., Co.. Box 140, Pittsburgh, I'a. 
Morgan Construction Company, Worcester, Mass. 
Simplex Engineering Co., Washington, Pa. 
Wood. & Co., Philadelphia, Pa. 
PYROMETERS, MULTI-RECORDING AND 
INDICATING 
Bristol Co., Waterbury, Conn. 
Prown tnetrument Co, Philadelphia. Ia. 
Dixon, H. L., Co., Box 140, Pittsburgh, Va 
Engelhard, Charles, Inc., New York 
Wilson-Maculen (Co., 385 Concord Ave,, New York 
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PYROMETER PROTECTING TUBES 
Bristol Co., Waterbury, Conn. 
Krown Instrument Co., Philadelphia, la. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Eugellaid, Charles, Inc., New York. 
Wilson-Maeulen Co., 385 Concord Ave., New York. 

REFRACTORIES (See also Fire Brick) 

Glass House 

Auisler-Morton Company, The, Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Pa. 
Laclede-Christy Clay Products Co., St. Louis, 


Mo. 
Mitchell Clay Mfg. Co., St. Louis, Mo. 
Pittsburgh Plate Glass Co., Refractories Dept., 
Pittsburgh, Pa. 
Quigley Furnace Specialties Co., 25 Dey St.. 
New York, 
Russell Engineering Co., St. Louis, Mo. 
REVERSING VALVES, GAS AND AIR 
Awsler-Mortun Company, The, Vittsburgh, Pa. 
Chapman Engineering Co., Mt. Vernon, Ohio. 
Cruikshank, J. W., Eng'r’g Co., Pittsburgh, Pa. 
Dixon, H. L., Co., Box 140, Pittsburgh, Va. 
Simplex Engineering Co., Washington, Pa. 
SALT CAKE 
Grasseili Chemical Co., Cleveland, Ohio. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa 


SAND, GLASS 
Standard Silica Co., 
Chieago, Il. 
United States Silica Co., 122 South Michigan 
Ave., Chicago, Hl. 
SELENIUM 
Drakenfeld, B. F., & Co., Ine., New York, 
Harshaw, Fuller & Goodwin Co., Cleveland, O 
Vitro Manufacturing Co., Pittsburgh, Pa. 


SHEET FELT 
Eastern Felt Co., Winchester, Mass. 
SODA ASH 
Diamond Alkali Co., Pittsburgh, Pa. 
Mathieson AlkaH Works, Ine... New York. 
Michigan Alkali Co., New York, 
Sulvay l’rovess Co., Syracuse, N. Y. 
Wiarda, John C., & Co., 265 Green St., Brook- 
lyn, N. Y. 
Wing & Evans, Inc., 40 Rector St.. New York. 
SODIUM SELENITE 
Drakenfeld, B. F., & Co., Inc., New York, 


STORAGE BINS, RAW MATERIALS (See also 
Coal Handling and Storage Systems, and 
Batch Handling and Mixing Systems) 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Cruikshank, J. W., Eng’r’g Co., Pittsburgh, Pa. 
Dixon, H. L.. Co., Box 140, Pittsburgh, Ia. 
Russell Enginering Co., St. Louis, Mo. 
Simplex Engineering Co., Washington, Pa. 
Wiederholdt Construction Co., St. Louis, Mo. 

TANK BLOCKS 
Amsler-Morton Company, The, Pittsburgh, Pa. 
Dixen, Hl. L., Co., Box 140, Pittsburgh, I’a. 
Mitchell Clay Mfg. Co., St. Louis, Mo. 
Pittsburgh D’late Glass Co., Refractories Dept.. 

Tittsburgh, Pa. 

Russell Engineering Co., St. Louis, Mo. 
TANK FURNACES (See Furnaces) 
THERMOMETERS (Indicating and Recording) 

Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Philadelphia, Pa 

Engelhard, Chas., Inc., New York. 

Wilson-Maeulen Co., New York. 

TOOLS (See Glasshouse Tools) 

URANIUM OXIDE 
Drakenfeld, B. F., & Co., Inc., New York. 
Harshaw, Fuller & Goodwin Co., Cleveland, O 
Vitro Manufacturing Co., Pittsburgh, Pa. 

WINDOW GLASS 
Clarksburg Glass Co., Clarksburg, W. Va. 
Jovnston Prokerage Comeany, Pittsburgh, Pa. 

WHFELS, FELT POLISHING 
Eastern Felt Co., Winchester, Mass. 

ZINC OXIDE 
Drakenfeld. BR. F.. 


39 So. La Salle St., 


& Co., Ine., New York. 
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BOX 491 








IRVING E. ADAMS 


CONSULTANT ON GLASS PROBLEMS 


Tank Glass a Specialty 


SHREVEPORT, LA. 
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Branches: Albany, Bir- 
mingham, Boston, Chi- 
cago, Cincinnati, Detroit, 
Miiwaukce, New Haven, 





THE 


ORIGINAL 


GRANULAR 


SODA ASH 


DUSTLESS 
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“Distinguished for 
its High Test and 
Uniform Quality.” 





“Wyandotte” service to glassworkers 
is on a par with the quality of “Wyan- 
dotte” products. A careful develop- 
ment of facilities and organization 
enables us to meet unusual demands as 
promptly as we satisfy ordinary 
requirements. 











MICHIGAN ALKALI COMPANY 


General Sales Department 
21 East Fortieth Street, New York 














Works—Wyandotte, Michigan 





GRASSELLI GRADE 


CA Standard Held High for 85 ws 


PRIME 
REFINED 
CALCINED 
SALT CAKE 


The glass industry has found Grasselli Grade 


BEST BY TEST 


Grasselli has produced high grade chemicals 
for nearly a century. 






The Grasselli Chemical Company 


Established 1839 





CLEVELAND, OHIO 






New York Office and Ex- 
port Office: 347 Madison 
Ave., corner 45th St., 
SE New York City. 


EXPLOSIVES 
OVESTUFFS 
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CHEMICALS 









New Orleans, Paterson, 
Philadelphia, St. ‘auis, 
it. Paul. G 
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A Valuable Book for the Glass Manafactoer 


rn ane 


“Boric Oxide as a 
Constituent of Glass” 


The value of durable glass is rec- 
ognized whether the glass be for 
common use, for ornament or for 
scientific purposes. Boric Oxide 
produces a durable glass. 


THIS VALUABLE BOOKLET WILL BE 
SENT GRATIS TO ANY GLASS 
MANUFACTURER 


PACIFIC COAST BORAX CO. 
100 William Street, New York 
CHICAGO LOS ANGELES 


ntimony 
Arsenic 
Feldspar 
ryolith Fluorspar 
Litharge 
Manganese 
Powder Blue 


ULAMUIL MTL 


— AQUI UL A ULL. UL _ Anni 


he 
Harshaw 
Fuller and 


Goodwin Co., 
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\ * 
\\ Nature's unvarying combination of Fluorine, Soda and Alumina (with less than 2% Silica) 
—~\\ has made GREENLAND KRYOLITH the ideal glass opacifier. For over 60 years it has 


shown its worth in the ware and on the cost sheet. 


NATRONA HypRATE OF ALUMINA, GLASSMAKERS SALT CAKE AND OTHER CHEMICALS 
AA, FOR THE GLass INDUSTRY. 


PENNSYLVANIA SALT MFG. CO. 


SALES OFFICES: 


New otk INDUS TRIAL CHEMICA Philadelphia 


St.Louis SQ" Penna. 
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Special for Glassmakers 
GREEN 
OXIDE OF CHROME 


in variety of shades 
Guaranteed to contain no Free Sulphur nor Sulphides 


B. F. DRAKENFELD & CO. Inc. 


50 Murray St. New York 
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The _~ CHEMICALS \ 
Sharp-Schurtz Company Cadmium Sulphide : 


CHEMISTS AND CONSULTING / \: nts = 
ENGINEERS a E 
: Selenium E 
For the Glass Industry — Glass Decorating Materials — 








LANCASTER, OHIO U.S. A. 
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INDEX TO ADVERTISEMENTS, PAGE 22. BUYERS’ GUIDE, PAGE 20 























